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HE recent experimental interest 

in the subject of infant activity, 

notably by the students of Weiss 
at Ohio State University and latterly 
of Irwin at the State University of 
Iowa, has been confined largely to 
stimulus-response relationships. Pratt, 
Nelson, and Sun (22) investigated 
differentials of bodily activity in 
response to several stimuli, and Pratt 
(20, 21), Weiss (82), Stubbs (28), and 
Smith (27) have extended this work by 
way of refinement. 

The study of the nature of the bodily 
activity of infants irrespective of 
specific external stimulus sources was 
the task of Irwin, who gave objective 
data regarding variations under rela- 
tively controlled conditions, originally 
with four infants during the first ten 
days (4) and later with newborns 
during one interval between feedings 
(5). The importance of time since 
feeding as a factor inducing bodily 
activity was demonstrated in these 
experiments. Pratt (18) obtained a 
very low correlation between the 
activity of the infant and temperature 
within the cabinet. Irwin (5, 6,7) was 
able to show also that weight and sev- 
eral length and cephalic measurements 
of newborn infants at birth were un- 
related to amount of activity shown on 
the stabilimeter, as were certain indices 
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of nutritional status, body surface, and 
intestinal surface. 

Certain studies of newborn infants 
in the field of metabolism wherein 
objective measurement of bodily activ- 
ity has been made have provided a 
means of determining the relationship 
of other factors to bodily activity 
under fairly controlled external en- 
vironment. It is the purpose of this 
paper to present certain reinterpreta- 
tions of these data in so far as they 
may be pertinent to the study of bodily 
activity of newborn infants and its 
physiological concomitants. 

That muscular activity is an im- 
portant factor in heat production was 
recognized by the earliest workers in 
the field of metabolism. Rubner and 
Heubner (25, 26) emphasized its 
importance, and the classic work of 
Benedict and Talbot (1, 2) with in- 
fants took this factor into account. 
The conditions necessary for studies of 
basal metabolism of absolute rest and 
of fasting are, of course, impossible to 
control in the infant. Thus an indi- 
cator of relatively basal conditions of 
bodily activity was necessary. 

Benedict and Talbot designed for 
this purpose a bed, the movements of 
which were transmitted to a kymo- 
graph and recorded objectively. Un- 
fortunately they did not report the 
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amount of this activity together with 
their other physiological criteria for 
their 105 newborn infants (2), and a 
precise estimate of interrelationships 
with activity is impossible. They 
confirmed the findings of Rubner and 
Heubner that bodily activity raises 
heat production. 

The most violent activity of the 
newborn infant, hard crying, may 
cause according to Benedict and 
Talbot an increase of 100 per cent in 
heat production. Extreme crying may 
raise it as high as 200 per cent above 
basal value. Murlin, Conklin, and 
Marsh (15) have calculated that the 
increase in metabolism incident to 
hard erying is roughly in, proportion 
to the time spent in crying. Thus 1 
per cent of the time spent in crying 
will induce a rise of 1 per cent in total 
metabolism, etc. 

Benedict and Talbot believed pulse 
rate to correlate highly with bodily 
activity and with heat production. 
However, Murlin, Conklin, and Marsh, 
correlating pulse rate and heat produc- 
tion during basal periods for the 
infants of Benedict and Talbot, re- 
ported a coefficient of .276 + .0043, 
and for their fifty infants a coefficient 
of .178 + .0673. The coefficient for 
all periods for the Murlin, Conklin, 
and Marsh data was .374 + .0372. It 
is thus not at all certain that pulse 
rate varies with heat production. 

Both Benedict and Talbot and Mur- 
lin, Conklin, and Marsh measured 
body temperature and _ respiratory 
exchange in addition to heat produc- 
tion, bodily activity, and pulse rate. 
Murlin, Conklin, and Marsh used a 
bed recorder for measurement of 
bodily activity similar to that used by 
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Benedict and Talbot. From the re- 
sults of their study concerning all these 
indices we have taken the liberty of 
calculating the relation with heat 
production, using the Pearson coeffi- 
cient. The results are as follows: 


Items correlated 
Heat production* with pulse 


Heat production with res- 
piratory quotient 
Heat production with body 
temperature 
* Heat production determined as calories 
per square meter body surface per hour; 
body surface determined according to Lis- 
sauer (14) formula: 
S = 10.3% W2, where S = surface in sq. cm. 
W = weight in grams, and 10.3 is con- 
stant. 


Since these authors, like Benedict 
and Talbot, judged their activity 
records according to a point scale, 
activity was classified as basal, fret- 
ting, slightly restless, restless, and 
crying. For purposes of correlation 
we have calculated from these data, 
using the Yule formula, coefficients 
of contingency between activity on 
the one hand and heat production, 
body temperature, pulse, and respir- 
atory quotient on the others. It 
should be kept in mind that the coeffi- 
cients here are not strictly compar- 
able to Pearson coefficients. They 
are as follows: 

Items correlated r 

Bodily activity with pulse rate.. .390 

Bodily activity with body tem- 

perature 

Bodily activity with calories, 

square. meter, hour............ 

Bodily activity with respiratory 

quotient 


455 


From these coefficients it will be noted 
that bodily activity does not appear 
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to correlate highly with any other of 
these physiological indices. 

Body temperature was found by 
Eckstein and Paffrath (3) to have no 
relationship to bodily activity, al- 
though they present no index of degree 
of correlation. Using a pneumatic 
system for recording bodily activity, 
they estimated activity from these rec- 
ords according to a point scale for hour 
periods. Irwin (6)found that body tem- 
perature (rectal, taken preceding the ex- 
perimental period) correlated with os- 
cillations per minute of the stabilimeter! 
gave a coefficient of —.02, while the 
temperature at birth gave a coefficient 
of .06, both insignificant. The degree 
of relationship (.433) calculated by us 
from the data of Murlin, Conklin, and 
Marsh would indicate some relation- 
ship. However, it should be kept in 
mind that in that study bodily activity 
was judged as being of one of five 
types for the whole experimental 
period and not measured per minute 
as in Irwin’s experiments, so that fine 
variations are not considered. 

These data regarding the relation- 
ship between body temperature and 
activity are of interest in connection 
with the physiology of temperature 
regulation. It has been generally 
accepted that bodily activity under 
conditions of low body temperature 
may in part be a reflex effect in an 
attempt to regulate body heat. To 
test this explanation one need only 
regard those cases in which body 
temperature is low and determine the 
extent to which bodily activity is 
greater than at other levels. 

The average bodily activity in Ir- 

1 The stabilimeter recorded movements 
of a bed mechanically. 
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‘win’s (6) group of sixty-six infants, 


expressed in oscillations per minute 
of ‘the stabilimeter, was 30. Three 
infants gave rectal temperatures of 
less than 98°F. preceding observation, 
as follows: 





OSCILLATIONS 
PER MINUTE 


RECTAL 
TEMPERATURE 





97.8 
96.0 
97.4 


13.8 
32.6 
24.6 





97.1 23.7 











The infant with the lowest tempera- 
ture was about as active as the average 
for the whole group, but the other two 
infants and the average of all three 
subthermic infants were below the 
average for the group in bodily activ- 
ity. That these data do not bear out 
the theory that infants may respond 
to subnormal temperature by greatly 
increased bodily activity might be 
explained by assuming (1) that low 
bodily temperature is not always an 
index of low thermic stimulation to 
the infant and (2) that the lowest 
temperatures in this group may not 
be sufficiently low to elicit the regu- 
latory response in the young infant. 
Pratt (18) found a correlation 
between general activity as measured 
by the stabilimeter and temperatures 
of the experimental cabinet (ranging 
from 74° to 88°) of —.205 +.024. 
Although these experiments do not 
show relationship between tempera- 
ture and bodily activity, it is never- 
theless entirely possible that a group 
of infants under conditions of low 
temperature might in some cases 
respond by increased activity. The 
point deserves experimental attack. 
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Jundell (9) showed that the curve of 
body temperature for infants is ex- 
tremely irregular, but that by the age 
of two to five years it has assumed the 
diphasic character of that for the adult. 
It is in this way similar to the tendency 
for sleep and for bodily activity to 
evolve from daily polyphasia in the 
infant to diphasia in the adult, as 
shown by Szymanski (29). Thus, 
though temperature may not vary 
minutely with activity of the infant, 
its gross variations are physiologically 
related to those of activity over long 
periods. 
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differences between the amounts of 
each of the variables which occur 
during conditions of basal activity and 
crying. The results follow: 





RESPIR- 
ACTIVITY 








Difference 
Critical ratio 














* Lissauer formula. 


TABLE 1 
Percentages of group of Murlin, Conklin, and Marsh (165) in each activity classification, and 
the means and standard deviations for each in heat production, pulse, and respiratory 
quotient 





ACTIVITY 


CALORIES, SQUARE 


RESPIRATORY 


METER,* HOUR QUOTIENT 





PER CENT 


Mean 


Stand- 
ard de- 
viation 


Stand- 


Mean ard de- 





Fretting 

Slightly restless............ 
MEME aise 6cs velsaic deus 
Crying 











117.1 
124.5 
135.0 
124.6 
121.7 




















* Lissauer formula. 


In order to analyze further the 
relationship between bodily activity 
and the variables studied by Murlin, 
Conklin, and Marsh, we have deter- 
mined the means and standard devia- 
tions in pulse rate, heat production, 
and respiratory quotient for each of 
the five types of bodily activity. 
These data are presented in table 1. 

As a further check on the differences 
indicated by the mean heat, respira- 
tory quotients, and pulse rates for 
these groups of newborn infants, we 
have also calculated the significance of 


Pulse rate appears to be suggestively 
higher during crying than when the 
infant is at rest. The respiratory 
quotient does not appear to change 
appreciably, but heat production in- 
creases decidedly over that under basal 
conditions when crying takes place. 
This difference is so marked that we 
have calculated the departure of these 
minimum values from the means of 
each of the other groups of activity. 
The maximum value of 36.3 calories 
per square meter per hour is signifi- 
cantly higher than those at each of the 
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other levels of activity. However, 
the levels of activity at basal, fretting, 
slightly restless, and restless differ 
significantly from each other. 

A further examination of differences 
between the activity groups on the 
basis of respiratory quotient showed 
that the values of .82 given during 
basal conditions and of .83 given dur- 
ing crying are significantly higher than 
the quotients of .75 given during 
“fretting” and of .78 given during 
“restlessness.” This fact is difficult 
to explain. 

It should be kept in mind that the 
data of Murlin, Conklin, and Marsh 
discussed above are representative of 
all periods, irrespective of infant, 
time, or relation to other periods. If 
we select from the group those infants 
studied in two consecutive periods 
who showed a basal period followed by 
or following either another basal 
period or a period of activity, the 
following small groups are obtained: 


Thirty-one infants gave two consecu- 
tive basal periods; 

Eight infants gave a basal followed by 
@ crying period; 

Seven infants gave a crying followed by 
a basal period; 

Three infants gave a fretting followed 
by a basal period; 

One infant each gave basal followed by 
slightly restless and restless fol- 
lowed by basal period. 


Turning our attention only to the three 
first named groups, since there are so 
few in the other groups, we obtain the 
following results in terms of the 
differences in heat production during 
consecutive periods expressed in per 
cent of basal heat production: 
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PER CENT 
PERIODS _ 
Mini- 
mum 


Maxi- 
mum 





Basal-crying 
Crying-basal 


+15.1 
—24.6 


+51.9 
—39.6 


0.0 
—17.5 








Since the first observation period, 
starting about one-half hour after 
feeding, might show the effect of the 
specific dynamic action of foodstuffs, 
it is important to note the differences 
in heat production in two consecutive 
basal periods. If we consider these 
data as percentages at the original 
basal period we obtain a mean change 
in the second period of —4.3, with a 
maximum of +25.2 and a minimum of 
—45.4. However, if we consider the 
data as percentages of the period of 
lower heat production, there is an 
average drop in the second period of 
—6.3 per cent, with a maximum of 
+25.2 and a minimum of —83.1. 
Thus, in the second of two basal activ- 
ity periods, heat production drops 
some 5 per cent, so that if we attempt 
to correct the differences. between 
basal to crying periods and crying to 
basal periods we increase the former 
difference from 15.1 per cent to about 
20 per cent and reduce the drop from 
crying to basal periods from 24.6 per 
cent to about 20 per cent. Normally, 
crying seems to induce an increase of 
about 20 per cent of the heat produc- 
tion during basal periods when other 
factors are fairly controlled. It is 
interesting to note, however, that the 
average change during basal periods, 
when the direction of change is ignored, 
is an average of 9.5 per cent of the 
original heat production or 11.6 per 
cent of the lower heat production. 
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It is unfortunate that we are unable 
satisfactorily to determine the rela- 
tionship between the metabolic factors 
of heat production and respiratory 
quotient with respect to time since 
feeding. Many factors tend to con- 
fuse clear-cut results in this respect. 
Levine, Wilson, and their coworkers 
(12, 13) have shown that by means of 
the specific dynamic action of food- 
stuffs basal metabolism may be raised 
by milk diet 4 to 9 per cent, by fat 1 
to 8 per cent, by protein 15 to 17 per 
cent, and by glucose 8 per cent in 
normal infants three to four months of 
age. 

Another factor which prevents clear- 
cut deductions of variations in heat 
production with time since previous 
feeding is that sleep, which is char- 
acterized by definitely lowered heat 
production, may occur at practically 
any time with respect to feeding and 
by most observers is noted particularly 
immediately after feeding. 

Talbot (30) has published results 
obtained from two infants, aged three 
and six months, observed for practi- 
cally all of the twenty-four hour period. 
His results for respiratory quotient, 
pulse, and Gr. CO./Kg./Hr. are 
plotted in figure 1. Feeding periods 
are indicated by perpendiculars bisect- 
ing the curves at various intervals. 
It will be observed that the respiratory 
quotient with these two infants tends 
to drop during the period between 
feedings. Pulse rate seems slightly 
to increase, particularly during the 
longer periods, while CO: expired 
seemed to vary relatively independ- 
ently of time since feeding. It will 
be seen that, with the exception of the 
pulse rate of the six months infant 
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during the period from 7 P.M. to 
6 A.M., both pulse and CO, expired 
seem to be greatest in active periods 
as indicated in figure 1. If these 
results with two infants mean any- 
thing for comparison with the new- 
born, it might, be .concluded that 
pulse and CO, expiration may vary 
with time since feeding. This in- 
crease in activity is not as yet clearly 
demonstrated in heat production nor 
in respiratory quotient, due to factors 
of sleep and “specific dynamic action” 
of foods. 

Lesne and Nattan-Larrier (10, 11), 
using the apparatus of Plantefol (17), 
have recently reported data on CO, 
output of infants for hourly intervals 
after feeding. Mean values of L. 
CO./Kg. B.W./Hr. were.as follows: 

Interval, hours Mean 

4 to 1} .50* 
1} to 23 .49 
23 to 34 48 

* The mean deviation from the mean of 
these values is reported to be about 5 


per cent. 


From this and other work on the 
relationships of metabolic factors to 
bodily activity on the one hand and to 
time since previous feeding on the 
other, it seems fair to conclude that 
among these metabolic variables there 
is no one index of physiological activ- 
ity which corresponds at all times to 
muscular activity as measured by the 
stabilimeter. Muscular activity is a 
factor in raising heat production over 
the basal requirement, but other 
factors are also important. The spe- 
cific dynamic action of foodstuffs is 
sufficient to raise heat production by a 
sizeable amount. Sleep, which is re- 
ported by many investigators to be 





"royyne oy} Aq “1H/ ‘Ma ‘*8M/"OD “1D 07UT pozy19eAT0D 
(0g) 0G [BI JO BIBVp UIOIA ,,"doo[s,, SeyBOIpPUT oIyYM pUY ,,“yoINb 4nq oyVMB,, SozBIIPUl Yo}eY 
s8010 ,,‘A9IAI}0B,, JO SPOLod soqvOIPUI PI[Og soul] eseq UG ‘e[ZuBII} WIOIJ pozooIe SIB[NoIpUedied Aq pozeoIpU! spotsed [Bay] 
aoluag YOY YAoOd-ALNAM, 
V UGAO SLNVAN] OM], dO INGILOND AUOLVUIdSAY ANV ‘ALVY asTog ‘NoWonaoUdg “OD ONILVALSATI[ WVADVIGQ: *[ TAODIY 


Sq3U0K XTS peFy 4uezUT SUITOR Comm, poy Quezur 
oT 9 “A’V ae “Wdb 9 oT 9 “avs 
14 


\y 
i | 








dies aie || ‘ 


quetqond Lroqespdsey 





9] 
ov 
ah 
g 
3 
a 
oO 
o 
ao 
re 
a 
a 
= 





RICHARDS 





















































238 


most prominent soon after feeding, 
has been shown to reduce total heat 
production, as one would expect from 
the fact that in the infant what is 
judged as sleep is in some measure the 
reciprocal of muscular activity. The 
heat production subsequent upon 
growth, though important at this 
level, is a factor which would not 
greatly affect results at any one re- 
stricted age level since it should 
introduce a constant increase. Thus 
we may assume that if basal metab- 
olism might be accurately determined 
at the level of the newborn infant and 
if heat production incidental to specific 
dynamic action of foods and possibly 
to growth were held constant (i.e. 
through control of feeding, difficult 
with breast fed infants), the degree to 
which heat production is increased 
over the basal value would correlate 
highly with muscular activity as 
indicated by the stabilimeter. A rela- 
tionship might obtain between a 
similar ratio of increase in respiratory 
quotient. Here, however, not only 
the specific dynamic action of food- 
stuffs but the extent to which O, 
is required to oxidize them to end 
products of CO: and H;0 is a factor, 
and the ratio of fat to carbohydrate 
would need to be held constant. In 
addition, an indication of protein 
metabolism by measurement of urinary 
nitrogen would be necessary. Body 
temperature, excepting perhaps under 
extreme conditions, is not related to 
bodily activity. 

It was mentioned early in this paper 
that Irwin (5) correlated the von 
Pirquet (16) index of intestinal surface 
(area of intestine = (sitting height)*) 
with bodily activity, obtaining a 
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coefficient of —.02 + .08. Regarding 
this finding, it might be supposed that 
bodily activity estimated as oscilla- 
tions of the stabilimeter per unit time 
would not be expected to vary with 
intestinal surface so much as would 
the acceleration in bodily activity 
only during the early part of the past 
feeding period. The blood sugar curve 
of Winter for infants (33) shows that 
maximum carbohydrate has been ab- 
sorbed from the intestine by sixty 
minutes after feeding. Thus as in- 
testinal surface presumably affects rate 
of absorption, the time necessary for 
maximum blood sugar to appear in the 
blood should correlate with intestinal 
surface, and it would be interesting to 
see whether or not each of these indices 
would correlate, not so much with 
bodily activity, but with the degree of 
acceleration of bodily activity subse- 
quent upon feeding. 


SUMMARY 


Muscular activity in the infant 
appears definitely to raise heat produc- 
tion. Although it was earlier believed 
that heat production varied with pulse 
rate to some extent, examination of 
data shows the degree of correlation 
to be but .28 during periods of inactiv- 
ity, and but .37 to .40 for all periods. 
Pulse rate correlates slightly with 
muscular activity for all periods, again 
with a coefficient of about .40. When 
heat production and muscular activity 
for all periods are correlated, a coeffi- 
cient of .46 is obtained. 

Respiratory quotient appears to 
vary somewhat independently of both 
heat production and muscular activity. 

Body temperature varies quite inde- 
pendently. of heat production and 
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seems related slightly if at all to 
muscular activity. Environmental 
temperature seems also to be slightly 
related to bodily activity. 

When very active (crying) infants 
are compared with inactive infants, a 
significant increase in heat production 
is found. This increase on occasion 
has been claimed to be as high as 200 
per cent over basal heat production. 
Between consecutive periods of heat 
measurement on the same infants, 
crying may induce an average rise of 
20 per cent in heat production when 
specific dynamic action is partialled 
out. A slight increase in pulse is also 
engendered by extreme bodily activity. 
No difference between crying and in- 
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active infants is noted in respiratory 
quotient. 

We might conclude from these data 
that there is at present no one index 
of physiological function which seems 
highly related to bodily activity. 
Muscular activity may be considered 
not only as an expression of the nutri- 
tional state of the organism, as pointed 
out elsewhere (7, 19, 23), but as a 
factor contributing toward total heat 
production of the organism. Acquaint- 
ance with more subtle physiological 
variables, as yet but little understood, 
may lead ultimately to an understand- 
ing of the organic determinants of 
variations in infant behavior. 
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Laterality of Function in Early Infancy 
‘under Controlled Developmental 
Conditions’ 


WayneE DENNIS 


INTRODUCTION 


' N y HILE the data on handedness 
are now extensive, the facts 
concerning this phenomenon 
in the period of early infancy are still 
meager. The need of a larger number 
of developmental studies such as the 
ones conducted by Baldwin and Wool- 
ley (1, 20) is quite apparent. 

I have recently reported an experi- 
ment upon the effect of restricted 
social stimulation and of restricted 
practice upon the behavioral develop- 
ment of two infants. At an early 
period in the conduct of this study it 
was nt, pate to incorporate as a part 
of the ‘experimental routine some 
precautions against differential treat- 
ment of the two sides of the body. 
These provisions made it possible to 
obtain another record of handedness 
and of related aspects of behavior 
under controlled developmental con- 
ditions. 


SUBJECTS AND PROCEDURE 


The subjects of the investigation 
were non-identical female twins which 


1 Acknowledgment is gratefully made to 
the Institute for Research in the Social 
Sciences at the University of Virginia for 
defraying the expenses of the research here 
reported and to Mrs. Dennis for her in- 
valuable codperation and assistance. 


were reared under a controlled regimen 
from the 36th to the 428th day of life. 
Mrs. Dennis and I assumed their 
entire care. The general routine of 
procedure has been described else- 
where (5, 6) and it is necessary here to 
describe only the precautions which, 
beginning on day 48, were taken to 
prevent favoritism of either side of 
the body on our part. 

The infants spent almost theic entire 
time in two Kiddie Koops, 40} inch es 
long, 243 inches wide, and 20 inches 
deep, which were placed side by side 
but which were separated by an opaque 
screen of the same height as the cribs. 
Because of this arrangement one crib 
had to be approached on the right side 
and the other on the left side. At an 
early date this led to a laterality in the 
behavior of the infants which will be 
described later, and this in turn 
caused us to adopt the following 
practices. 

In order to avoid as completely as 
possible any unequal treatment of the 
two sides, beginning with day 48 each 
baby was alternated daily in respect 
to the bed which she occupied. This 
not only caused us to approach each 
infant the same number of times from 
either direction but it also prevented 
the possibility that laterality prefer- 
ences might arise through either twin 
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turning toward the other’s crib. Fur- 
thermore, the environments of the 
infants were identical to the extent 
that the subjects spent the same 
amount of time in each of the two 
cribs. 

At the beginning of the experiment 
each subject was fed by placing the 
bottle of milk upon a small pillow by 
her head. The subjects faced in 
opposite directions in nursing as 
shown in figure 1. On day 48, how- 
ever, we began to take each subject 
in arms for feeding. Each baby was 
placed on the experimenter’s lap and 
supported by the experimenter’s left 
arm. The feeding bottle was held 
in the experimenter’s right hand, but 
care was taken to hold the infant so 
that her arms would not be unequally 
restrained. The nursing bottle was 
held straight in front of the baby. 
When the feeding of solid foods was 
begun, the foods were given from a 
spoon which was held in the experi- 
menter’s right hand but which was 
advanced to the mouth from a position 
judged to be directly in the median 
line of the subject. In administering 
stimuli, too, and in offering toys, we 
again tried to avoid asymmetrical 
treatment of the subjects, although 
the experimenter’s right hand was 
always used. 

One may rightfully doubt whether 
unequal treatment of the two sides of 
the body was really avoided when 
care was administered in the right- 
handed fashion described above. How- 
ever, the data to be presented have 
certain characteristics which it seems 
unlikely could have resulted from our 
own behavior. 

The subjects were fed simulta- 
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neously, Mrs. Dennis feeding one and 
I feeding the other. Since it is likely 
that our techniques differed slightly, 
although unintentionally, we alter- 
nated daily in the feeding of the 
babies; that is on one day Mrs. Dennis 
fed Del and I fed Rey, on the next day 
Mrs. Dennis fed Rey and I fed Del, 
etc. In other matters, too, such as in 
changing diapers and in bathing, the 
attentiveness of each experimenter 
was given equally to the two subjects. 


RESULTS 


A head turning habit. Since no 
effect of the method of feeding first 
described above was anticipated, the 
earliest appearance of a turning habit 
may have been overlooked. The habit 
was first noticed on day 46, or after the 
babies had been fed for 10 days five to 
six feedings per day in the manner out- 
lined above. On this day it was 
observed that each baby during a large 
part of the time held her head in the 
position which she maintained in 
nursing. 

In order to find whether this might 
be due to a peculiarity of the bedding, 
etc., Rey was placed in crib B and Del 
was removed to crib A not long after 
the early morning feeding. Figure 2 
shows the result. The original direc- 
tion of the head was maintained, so 
that each infant turned away from the 
appropriate feeding point of the crib 
which she now occupied. 

At the next feeding hour, 11 A.M. 
these positions were maintained even 
when the bottles were held in the usual 
places. That is, each infant turned 
in a direction which now caused her to 
face away from the bottle. The in- 
fants were sufficiently hungry that the 
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situation caused them to cry. The 
screen between the cribs ruled out the 
possibility that either infant was 
visually directed by the wrong bottle. 

These positions were held so con- 
sistently that each infant had to be 
turned on her side toward the food and 
held in this position in order to get 
her started to eating. While nursing, 
each baby gradually returned to the 
supine position, keeping her head 
turned in the new direction. 

The placement of babies in the cribs 
as indicated by figure 2 was maintained 
after this feeding. Unfortunately no 
further records of head positions were 
taken until the next feeding hour, 
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that direction was now incorrect. 
When she persisted in her error and 
obtained no food, the nipple was placed 
in her mouth and the experimenter 
slowly pulled the bottle to the new 
position. The situation shown in 
figure 1 was maintained during day 
47. At 3 P.M. of this day no error 
occurred with Rey, but at 7 P.M. the 
behavior noted at 11 A.M. was approx- 
imately duplicated. Upon both of 
these occasions Del’s behavior was 
apparently controlled by the position 
of the bottle, as noted earlier on this 
day. 

As we deemed it desirable to avoid 
the formation of habits of sidedness we 
































Fig. 1 


3 P.M., day 46. At that time, Del 
was correctly turned when the bottle 
was offered; Rey first turned to the 
wrong side as she had done four hours 
earlier, but was more easily corrected 
than she had been on the preceding 
occasion. 

The situation shown by figure 2 was 
retained throughout day 46, but no 
further errors in turning for food were 
seen. 

Before the 11 A.M. feeding on day 
47, each infant was returned to her 
original crib as shown in figure 1. Del 
immediately turned toward the bottle; 
Rey, however, continued to turn in the 
direction which had been correct the 
immediately preceding day, although 


Fig. 2 


began at this time to take each subject 
in arms for feeding, as described 
previously. Thus the position habit 
in feeding was brought to an end at this 
point. 

Movie study. A movie study has 
shown that upon detailed analysis 
differences in activity on the two sides 
of the body were discernible in re- 
sponses to certain stimuli which were 
administered between days 48 and 81, 
(8). The data of the movie study are 
too extensive to be reviewed here. 
The present report deals only with 
asymmetrical patterns of behavior 
which were observable without the 
aid of a recording device. 

Nursing posture. The first pat- 
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terned response to show a definite 
asymmetry was the feeding posture. 
A brief report on the postures of 
defecation and of nursing in these 
subjects and in several premature and 
normal-term newborn infants has al- 
ready been presented (4). The nurs- 
ing response of each infant when she 
first came under observation may be 
described as follows: During nursing 
and also during the abdominal strains 
of defecation, the forearms were hugged 
tightly to the chest with the fists 
near the neck. The legs and toes 
were extended and when the infant was 
on her back the lower extremities were 
often raised slightly off of the support- 
ing surface. The response did not 
occur in the feeding situation if the 
infant was not hungry or if she was 
very sleepy, and did not appear in the 
case of elimination if the feces were 
soft or watery. Up to day 70 the 
nursing posture as described above was 
recorded 157 times, distributed about 
equally between the two infants. 
The only feeding posture apart from 
the one just described which was 
seen during this period was exhibited 
by Rey alone and it later became her 
characteristic nursing posture. With- 
in this same period 32 defecations 
were witnessed and in 29 of these the 
previously described pattern was seen. 
Of the remaining three instances of 
defecation, two occurred without asso- 
ciated limb movements and in the 
remaining case, that of Del, one fore- 
arm was extended by the side instead 
of being drawn up to the chin. 

In accordance with the above 
description it is seen that the nursing 
posture and defecation postures were 
bilaterally symmetrical up to about 
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day 70. -Thereafter each infant began 
in connection with nursing to display 
a variation in the response, which 
made it asymmetrical. 

In Rey’s case the modification con- 
sisted in rigidly holding one of the 
forearms parallel to the mid-line of the 
head with the elbow straight out from 
the shoulder. In the third and fourth 
lunar months Rey did this with only 
one arm a total of 69 times, the other 
arm keeping the position indicated 
by the original description. She never 
did it with both arms in this period. 
In 88 per cent of the cases the arm 
which performed the new response was 
the right arm. In later months this 
response came to be predominantly 
bi-manual and hence again asym- 
metrical, but on the occasions on which 
it remained unimanual the right hand 
held the position in approximately 
the same proportion of the cases as had 
been the case in the earlier asymmetri- 
cal responses. After the 7th lunar 
month Rey’s nursing posture gradually 
disappeared. 

Del’s new feeding posture consisted 
in extending one or both arms at her 
side, parallel to the body. The arm 
or arms were actively extended, not 
merely relaxed in this position. With- 
in the first seven lunar months this 
new response was observed on 89 
occasions, on 95 per cent of which it 
involved only one arm. In all but 6 
cases this was the left arm. In later 
months Del, too, gradually ceased to 
keep any definite posture during feed- 
ing. Even before the appearance of 
asymmetry in the nursing posture was 
observed, the act of defecation had 
ceased to involve the arms in any 
stereotyped manner, so that laterality 
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could not be observed in that connec- 
tion. The legs continued to extend 
during defecation for many months, 
but almost invariably this was a 
bilateral response. 

Time sampling observations. In 
addition to the nursing posture, it is 
possible that other patterned activities 
such as sucking the fingers and rubbing 
the face involved a definite hand 
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at the foot of the cribs and about four 
feet from them, in a position which © 
made us invisible to the babies. The 
babies lay on their backs in the cribs 
and were uncovered and without toys 
of any kind. Time was kept by a 
stop-watch. On each occasion upon 
which observations were taken, we 
observed for 15 seconds, recorded for 
15 seconds, observed for another 15 
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preference during the first six months, 
but our casual observations of these 
responses were too few to establish 
the point. For that reason we began 
in the seven lunar month a series 
of time-sampling studies. Following, 
many of the feeding periods of the 7th 
8th, 9th, 10th and 11th lunar months 
we observed and recorded behavior 
systematically, noting which limbs 
were involved in each response. In 
making this observational study we sat 


seconds, etc., until twenty such record- 
ing periods were completed. 

The results with respect to side 
preference are shown in table 1. The 
table is constructed as follows: Under 
the heading N is shown the number of 
instances which were observed. The 
variation from month to month in N 
does not reveal changes in the subjects 
as the number of observational periods 
per month was not held constant. 
The heading “‘%U” shows the per cent 
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of instances in which the behavior was 
unilateral, and the heading “%R” 
shows the per cent of the unilateral 
responses, not of the total responses, 
which were performed by the right 
side of the infant. Any significant 
deviation of the R scores from the 
chance expectancy of 50 per cent 
indicates therefore a side preference. 

Several characteristics of the data 
contained in the table may be men- 
tioned. Firstly, the degree of uni- 
laterality varied greatly among the 
different patterns of activity. For 
instance, in the case of each subject the 
act of scratching the screen of the 
crib was invariably a unimanual 
activity, whereas rubbing the face was 
often engaged in simultaneously by 
the two hands. With Rey, the degree 
of bilaterality even in the use of the 
legs depended upon the type of activ- 
ity engaged in. 

Secondly, among hand activities the 
side preference of Rey at certain 
months varied with the response. 
In the ninth month, Rey was left- 
handed in rubbing the face, and in 
“hand to mouth” response, but right- 
handed in scratching and in arm- 
across-face, the latter indicating sleepi- 
ness. She later became left-handed in 
scratching but never became left- 
handed in hand-across-face behavior. 
Del was somewhat more consistent in 
hand-preference, preferring her right 
hand in most activities, but she used 
right and left hands about equally 
often in putting fingers to her mouth. 
It will be recalled that Del’s left hand 
was the first to change its réle in the 
nursing posture. 

Thirdly, the records of the two 
subjects are different in two respects. 
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The infants had opposite preferences 
in respect to rubbing the face. With 
reference to hand-to-mouth, Rey 
showed a pronounced left preference 
and Del exhibited scarcely any prefer- 
ence at all. In the other two activi- 
ties shown here their records are some- 
what similar. It will be noted that 
Rey engaged in three activities which 
were practiced so seldom by Del that 
her record is not included in the 
table. The differences between the 
two subjects seems to show that the 
preferences were not unwittingly im- 
posed by us through our care, for had 
the preferences been forced upon the 
infants it seems unlikely that the two 
subjects would have differed. 

Reaching. Between the 11th and 
15th lunar months we conducted a 
number of reaching tests with a dang- 
ling ring, a rattle, and the nursing 
bottle. The dangling ring was held 
within easy reach directly in the 
median plane as the baby lay in her 
crib. The ring was removed from her 
hand soon after she grasped it, and 
another test was made almost imme- 
diately. Usually about ten such tests 
were made at one “sitting.” The 
tests became somewhat of a game and 
the babies did not object to the re- 
moval of the ring. 

The rattle was presented in a similar 
fashion except that the infant was 
placed in a high-chair for the test and 
the rattle was put on the tray of the 
chair in the median plane of the subject 
and within easy reach. 

Tests with the nursing bottle were 
made at the routine feeding times, the 
nipple being withdrawn from the 
mouth and held directly in the median 
plane of the infant and within essy 
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reach until she replaced it by her own 
efforts. Not more than five tests 
were made at one feeding. 

The results of these tests are shown 
in table 2, which is constructed in the 
same manner as table 1. 

The table shows that these responses 
were predominantly unimanual. In 
Del’s case, they were almost exclu- 
sively so. The unimanual actions of 
Del in these situations were carried 
out by the right-hand in 100 per cent 
of the cases, in a total of roughly 500 
tests. 

Rey at the start was left-handed in 
reaching for bottle and rattle and 
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by these tables because the data are 
grouped by months. A great many 
trials with the dangling ring were 
given on day 351 and a large number of 
tests with the rattle were made on day 
358 in violation of the usual rule of 
administering no more than 10 tests 
at a time. On the former day she 
reached 24 consecutive times with her 
right hand, then 8 consecutive times 
with her left, 9 more with her right, 3 
with her left, and finally 6 with her 
right. On the latter day she reached 
18 consecutive times with her left and 
then 8 consecutive times with her 
right. It goes without saying that the 
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ambidextrous in grasping the ring but 
she changed in the direction of greater 
preferences for her right hand in all 
of the activities during the course 
of the experiments. However, the 
changes in hand preference in different 
activities did not occur at the same 
time. During the 13th month she was 
somewhat right-handed in reaching 
for the dangling ring but she was still 
pronouncedly left-handed in reaching 
for the bottle and the rattle. In no 
situation did she ever use either hand 
to the total exclusion of the other as 
did Del. 

Rey underwent temporary changes. 
in handedness which are not revealed 


probability that divisions of this sort- 
occurred through chance is extremely 
small. Franz (10) has reported some- 
what similar shifts in handedness in 
monkeys. 

Restraining the preferred hand. Be- 
cause Del-had never used her left hand 
in the reaching tests though she did 
use her left arm on other occasions, 
we tested her with the nursing bottle 
on day 408 with her right hand en- 
closed inside the sleeping garment, 
a Dr. Denton garment, which she wore 
at the time. The right arm was with- 
drawn from the sleeve and the garment 
was. buttoned over the arm. This 
gave her arm some freedom but it was 
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impossible for her to reach the bottle 
with it. 

On the first trial she attempted to 
reach with her right hand as usual and 
when she failed she cried. She tried 
to reach the nipple by bending her 
head forward, but did not make any 
effort with her left hand. After she 
had cried for a minute the nipple was 
placed in her mouth to quiet her. 

After about 30 seconds the nipple 
was again withdrawn and was held in 
the position which it usually occupied 
during the tests. She repeated her 
first performance with respect to 
trying to reach with her right hand, 
trying with her mouth, and then 
crying. She finally grasped the nipple 
with her left hand, though she usually 
grasped the bottle, not the nipple, but 
did not pull it toward her mouth. 
Again the bottle was given to her. 

On the third trial she attempted to 
reach with her left hand almost 
immediately but did not succeed in 
' grasping the bottle in 30 seconds of 
effort. 

This striking deficiency of the un- 
practiced hand, showing as it did a 
very imperfect cross-transfer, deserved 
further study but unfortunately the 
final three weeks of the experiment 
called for so many other observations 
and tests that the proficiency of Del’s 
left hand was not pursued further. 
When she was given an opportunity to 
reach with her right hand at the next 
nursing period, she immediately re- 
sumed her use of this hand. 

Other preferences in the fourteenth and 
fifteenth months. During the last 
months of the experiment, Rey was 
not consistently right-handed even 
though she preferred her right hand 
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at this time in all of the responses 
which occur in table 2. She used her 
right arm in raising herself to a sitting 
position in 57 of 58 instances which 
we observed in the 15th month, and 
her right hand held her foot in all of 
23 records of this response. How- 
ever, it was the left foot which was 
held in 19 of these instances, and it was 
her left thumb which was in her 
mouth in all of the 24 cases of thumb 
sucking which were recorded in the 
fifteenth month. 

Del, on the other hand, was still 
consistently right-handed in practi- 
cally all of her activities which came 
under our notice. These actions were: 
pushing the bottle away when she had 
finished eating, 51 cases, all R; finger- 
ing her lips in sound play, 38 cases, 
all R; patting herself on the chin, 38 
cases, ali R; rising to sitting by push- 
ing with her arm, 94 cases, all R; and 
putting her foot on the tray of her 
high-chair, 17 cases, all R. She 
rolled from her back to her abdomen 
with roughly the same frequency by 
way of either side in a total of 53 cases, 
although in going from supine to prone 
she always turned on her right side, 42 
cases. 


DISCUSSION 


1. It may be noted first that the 
incidental observation of a head turn- 
ing habit which led us to be especially 
careful in our care of the infants shows 
that asymmetry of function may at a 
very early age be the result of the 
manner in which the adult cares for 
the infant. There seems to be no 
doubt that the head turning phenom- 
enon was a true habit and that it was 
due to the manner in which the babies 
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were fed. However, it quickly dis- 
appeared under appropriate procedure. 

2. On the other hand the data show 
that pronounced laterality preferences 
may develop when precautions are 
taken to avoid training that favors 
either side. Handedness need not be 
conceived of as a mere tradition or a 
“culture trait.” This study agrees 
with the investigations of Baldwin (1) 
and of Wooley (20). Each of these 
authors found that handedness ap- 
peared in a child which was reared 
with the intention on the part of the 
parents to avoid influences prejudicial 
to either hand. There is, of course, 
the question as to whether the investi- 
gators succeeded in carrying out their 
intentions. In the present instance 
the differences which appeared be- 
tween the two subjects tend to indicate 
that there was no general imposition 
of handedness by the experimenters. 

3. The data here presented show 
that high dextrality and sinistrality 
are possible at an early age. Studies 
by Jones (13) and others (14, 17) show 
that dextrality increases with age 
when the records of a few tests on each 
of a large number of children are 
totalled. These studies do not reveal 
with much reliability the condition of 
any individual child because only a 
few tests were administered to any one 
subject. That individual cases may 
be very unlike the general trends is 
_ Suggested by the fact that both Del 
and Rey were almost 100 per cent 
dextral in many activities from seven 
months of age onward, and possibly 
even at an earlier age. 

4. The change in handedness in 
certain activities which Rey underwent 
is @ common but not a universal 
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phenomenon. It is recorded in the 
biographical studies of Wooley (20), 
Darwin (2), Major (15), G. Stanley 
Hall (11), Myers (16) and Dearborn 
(3) and doubtless in still other accounts 
as well. Needless to say, Rey’s 
changes were not accompanied by any 
disturbances of vocalization in so far 
as we could observe, and some of the 
writers referred to above also call 
attention to the fact that spontaneous 
changes in handedness produce no 
effect upon the language mechanism. 

5. Specificity of Handedness. In re- 
spect to theorics of handedness, the 
most important aspect of the present 
study is the proof of the specificity of 
early laterality preferences, which is 
abundantly provided by the data 
which have just been presented. Ex- 
planations of handedness have usually 
assumed that handedness is a general 
trait. In light of the data summarized 
by Downey (9) in her review of later- 
ality of function it now seems that 
these explanations are in the embar- 
rassing situation of having explained 
“facts’”’ which do not exist. For there 
is a wealth of material to show that 
hand preference is dependent upon the 
action which is performed and upon 
the situation in which it is performed. 

But the advocates of a simple theory 
of handedness, such as the ‘‘dominant 
hemisphere” theory, can suppose that 
while handedness is natively a general 
trait the demands of civilization may 
cause a man to write with one hand 
but to throw baseballs with the other. 
These advocates, however, will find 
it extremely difficult to account for a 
specificity of handedness such as 
occurred in both subjects of the present 
investigation on the basis of social 
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interference with a native general 
handedness. 

The data on the twins do not stand 
alone. Baldwin found his daughter to 
be ambidextrous in reaching for near 
objects but right-handed in executing 
long reaches. Wooley noted with 
reference to her child that at an age 
at which he reached predominantly 
with his right hand, he preferred his 
left-hand in waving bye-bye. Valen- 
tine (18) reported that left-handedness 
in reaching for wools was not accompa- 
nied by a similar preference in other 
activities in his subject, for his son 
used the right hand exclusively in 
thumping the piano at the time of 
Valentine’s study. 

One may be able to bolster up the 
theory of a general hand preference in 
the above cases by supposing that the 
non-preferred hand was used in some 
activities because the preferred hand 
was reserved for possible concomitant 
actions which were more dominant. 
Whether this is the true explanation 
might be put to an experimental test. 
Meanwhile it seems advisable to call 
to the attention of theorists the pos- 
sibility that handedness may be spe- 
cific from the beginning. Is there 
anything absurd in the notion that 
the bones, muscles, tendons, joints 
and nerves of a particular infant may 
be so constructed that the right is the 
more suitable for the grasping of one 
type of object and the left for grasping 
another kind of material? I see no 
obvious absurdity in this explanation 
of preferences such as Rey’s. 

Is it also not possible that a differ- 
ence in structure sufficient to cause a 
laterality preference in a_ certain 
activity may lie anywhere in the 
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involved sensory-neuro-motor arc, in 
sense organs, in muscles, in bones, in 
tendons, in joints, as well as in nerv- 
ous tissue? Valentine and Wagner’s 
demonstration of handedness in the 
newborn (19), whose cortex is prob- 
ably non-functional, shows that not all 
bases of preference are located in the 
cortex, as often seems to be assumed. 
In anatomical research, slight asym- 
metry of structure is found in all parts 
of the body, not merely in the cortex. 
This fact suggests that a single-cause 
explanation of handedness is an un- 
reasonable one from the start. 


SUMMARY 


This report has dealt with the 
laterality aspects of the behavior of 
two infants who, to the best of the 
experimenter’s ability, were guarded 
from an early age from incidents which 
might be expected to lead to a side 
preference in any activity. It has 
been shown that laterality preferences 
developed, nevertheless, and that they 
were often unlike in the two infants. 
It seems necessary to conclude that 
they were not socially transmitted. 
Further it has been pointed out that 
the study shows the possibility of a 
very high degree of dextrality from the 
seventh month onward. Neverthe- 
less, dependence of laterality prefer- 
ences upon the situation and upon the 
particular response characterized the 
data of the entire study. From this 
fact, and from other considerations, 
it is suggested that the assumption. 
that handedness is a general trait and 
the assumption that hand preferences 
are due solely to asymmetrical struc- 
ture of the cortex are unjustified and 
that a single cause explanation of all 
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hand preferences is unlikely to be 
correct. The preceding statement is 
in terms of manual laterality because 
discussions and researches have so 
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often stressed the handedness aspects 
of asymmetrical function, but the 
argument is meant to apply to other 
kinds of sidedness as well. 
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The Movement Response of the Human 
Fetus to Sound Stimuli 


LEsTER WARREN SONTAG AND RoBert F. WALLACE 


work on human fetal behavior, 

Sontag and Wallace described the 
muscular responses of the fetus to 
certain sound stimuli. Since the pub- 
lication of that report, considerable 
progress has been made in the accumu- 
lation and interpretation of data on 
this subject. The results of these 
further experiments are presented here 
because we feel that they add some- 
thing to the existing understanding of 
the physiology of the unborn child. 


LT a preliminary report of their 


While the phenomena of the response 
of the human fetus to sound stimuli 
has previously been reported by Forbes 
and Forbes (1), Peiper (2), Ray (3) 
and others, these reports are observa- 
tions in the main, more or less occa- 
sional observations and are not suitable 


for statistical analysis. In no instance 
have these investigators attempted to 
determine the time of onset of this 
response, its reliability or its changes 
with increased fetal age. 


METHOD OF OBSERVATION 


A mechanical arrangement for re- 
cording the movements of the human 
fetus has previously been described by 
Sontag and Wallace (4). The device 
consists of a set of four rubber sacks 
encased in a cloth container, which 
fits over the maternal abdomen. A 
plaster of paris cast, fitting snugly the 


contour of the abdomen, is placed over 
the rubber sacks and is held in place 
by a muslin binder which passes 
entirely around the trunk of the 
mother. Each of the rubber sacks is 
connected by a thick-walled, small 
bore tube to one of a set of four tam- 
bours. Each tambour in turn, acti- 
vates a pen. By this means tracings 
of all abdominal movements are re- 
corded on a moving ribbon of paper. 
Respiratory movements can be differ- 
entiated from fetal movements by 
reason of the fact that they cause a 
synchronous displacement of all four 
pens, while a movement of the fetus 
causes a change in shape of the uterus 
and, therefore, a decrease in pressure 
in at least one sack necessarily accom- 
panies the increase in pressure in the 
sack against which the fetal member is 
being pushed. The resulting record 
shows a rise in one or more of the pen 
lines during a fetal movement, which 
is always accompanied by a lowering 
of one or more of the other lines. 

In our first studies of fetal move- 
ment this recorder was used together 
with the recording of subjective sensa- 
tions of movement indicated by the 
mother. The mother indicated such 
sensations by means of a small incan- 
descent bulb which could be lighted 
by pressure on a push-button which 
she held in her hand throughout the 
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period of observation. Checking of 
the early records showed a high 
degree of reliability of the subjective 
records as compared with the records 
taken on the fetal movement recorder. 
Since we wished to listen to the fetal 
heart during the records, the fetal 
movement recorder was not used for 
collection of the data presented here. 
The record of the sensation of move- 
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over the fetal head, as responses were 
much more constant when this precau- 
tion was taken than when the sound 
was applied elsewhere on the abdomen. 
Other sound frequencies were tried, 
but, either because of differences in 
the means of applying them or because 
of the difference in their vibratory 
frequency, they did not produce a 
reliable fetal response. 


TABLE 1 
Comparison of the number of fetal movements per minute before and after auditory stimulation 


by weeks and months prenatal. 


Eight patients—196 records 





NORMAL FETAL 
MOVEMENTS PER 


MONTHS MINUTE 


PRENATAL 


WEEKS 
PRENATAL 


NUMBER OE FETAL 
MOVEMENTS PER 
MINUTE AFTER 
STIMULATION 


CHANGE IN MOVES 
PER MINUTE WITH 
STIMULATION 


NUMBER OF RECORDS 





Weekly | Monthly | Weekly 


Monthly Monthly | Weekly | Monthly 
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ment as indicated by the mother was 
used exclusively. 

Sound stimuli were applied by means 
of an ordinary door bell buzzer whose 
knocker instead of striking a metal 
bell, was made to strike a small 
wooden disc which was in contact with 
the abdomen. When the sixty cycle 
current was turned into this device, a 
loud knocking sound was transmitted 
through the wood block directly to 
the skin of the mother’s abdomen. 
The sound block was routinely placed 


EXPERIMENTAL DATA 


A total of 214 experiments were 
made on the seven patients used. 
Observations ranged from 127 to 1 
day before birth. All of the 214 
cases are used in table 3. Only 195 
of them are used in tables 1 and 2 
because the remainder of the 214 
were made earlier than three months 
before the birth of the infant. The 
infants upon whom experiments were 
made, delivered from 255 to 288 days 
after the date of the last menstrual 
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period. They ranged from 2387 grams 
to 3454 grams in weight. 

Each observation period lasted ex- 
actly fifteen minutes with the excep- 
tion of 12 on one patient which were 


ment was divided into minutes and 
the number of movements in each 
minute were recorded. In a second 
treatment of the data each minute 
was classified as active, if one or more 


TABLE 2 
Comparison of per cent of time active of the human fetus before and after auditory stimulation 


by weeks and months prenatal. 


Eight patients—195 records 





NORMAL PER CENT PER CENT OF TIME | CHANGE IN PER CENT 


MONTHS WEEKS OE TIME ACTIVE ACTIVE AFTER OF TIME ACTIVE NUMBER OF RECORDS 


PRENATAL | PRENATAL 


STIMULATION AFTER STIMULATION 





Weekly | Monthly | Weekly 


Monthly | Weekly | Monthly | Weekly | Monthly 





44 49 94 
47 93 
87 
7 
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32 15 
17 15 
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TABLE 3 


Showing the number of fetal movements per minute and the per cent of time active for each of 
the seven patienis 





A 
il 


B Cc E 
23 23 56 





Normal per cent of time active 30 
Per cent of time active after stimulation.| 70 
Change, per cent 40 





0.72 | 0.83 | 1.20; 1. 2.13 
1.90 | 0.61 | 3.09 | 2. 1.84 
1.18 |—0.22 | 1.89 | 0. —0.29 


39 45 69 
47 83 92 68 
8 38 39 —1 























carried over a half hour period. The 
fifteen minute periods were divided 
into a five minute control period and a 
ten minute period following the sound 
application. The time of each experi- 


movements occurred in it, and inactive 
if no movements occurred in it. An 
attempt to compare the extent or 
degree of one movement to that of 
another was unsuccessful. 
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Fig. 1 Feta MovEMENT 


Five minutes before and five minutes 
after sound stimulation, showing number of 
moves per minute before and after stimula- 
tion. From.1 to 127 days prenatal. Aver- 
age 40 days prenatal. 


RESULTS 


In order to determine whether there 
was an increase in activity in response 
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Five minutes before and five minutes 
after. Sound stimulation difference equals 
24 +2.3 per cent. From 1 to 127 days pre- 
natal. Average 40 days prenatal. 


to the sound stimuli, two comparisons 
were made. The percentage of 
minutes during the control period in 
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which one or more movements 
occurred, active minutes, was compared 
with the percentage of active minutes 
immediately following stimulation. By 
immediately, we mean the first minute 
only, following stimulation. 

Table 1 shows the average number 
of movements per minute during 
control periods, the average number of 
movements during the first minutes 
following stimulation and the changes 
in moves per minute. All these figures 
are shown in relationship to the 
number of weeks or months prenatal 
at which the records were taken. 
Figure 1 shows graphically the mean 
increase in the number of moves per 
minute after stimulation for the entire 
group. Table 2 duplicates the infor- 
mation of table 1 except that it deals 
with the percentage of active minutes 
instead of the number of movements 
per minute. Figure 2 shows graphi- 
cally the mean increase in the percent- 
age of active minutes before and after 
stimulation for the entire group. 
Table 1 and table 2 show that during 
the last month prenatal there is almost 
one hundred per cent increase in both 
the number of movements per minute 
and the percentage of active minutes 
following stimulation. In the eighth 
month prenatal the response is less 
marked, but nevertheless, definite. 
The seventh month shows, in the 
number of movements per minute, an 
increase of 24 per cent after stimula- 
tion and, in the number of active 
minutes, an increase of 12 per cent. 
An examination of the seventh month 
by weeks reveals the fact that whereas, 
during the ninth and tenth prenatal 
weeks, there is evidence of a response 
to auditory stimulation, the figures 
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for the eleventh and twelfth prenatal 
weeks show no response to stimulation. 
When a sufficient number of cases have 
been studied to determine more accu- 
rately the norm for the age of develop- 
ment of these responses, the compari- 
son of the age and degree of response 
of a fetus to sound stimulation may 
serve as some index of the degree of 
development of its neuro-muscular 
systems. The cases we have studied 
indicate that there is considerable 
individual variation in the response 
of the fetus both as to its development 
and its reliability on successive days. 
Although relatively little data are 
available for tests before the seventh, 
that which we have shows occasional 
responses scattered throughout the 
sixth month. 

Table 3 gives the number of move- 
ments per minute before stimulation 
as compared with the first minute 
following stimulation of each subject. 
Patient B, during 23 experiments, 
and patient E, during 56 experiments 
both show a slight decrease in move- 
ments in the minute following stimula- 
tion. Whether these negative cases 
are the result of differences in thick- 
ness of the structure overlying the 
fetal head or whether they are develop- 
mental differences which may be 
demonstrable at birth has not been 
determined. 


SUMMARY 


1. In a series of 214 experiments on 
seven women there was a reliable in- 
crease in the detectable fetal move- 
ments in the first minute following the 
application to the mother’s abdomen 
of a sound stimulus of a frequency of 
120 per second. 
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2. The response to sound stimulus 
is detectable about the beginning of 
the thirty-first week of intrauterine 
life. 

3. The response increases in magni- 
tude as the fetus nears term. The 
per cent of time during which the fetus 
is active by months is: 

During the last prenatal month, 
49 per cent before and 86 per 
cent after. 

During the second month before 
birth, 51 per cent before and 
81 per cent after. 
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During the third month before 
birth, 51 per cent before and 
37 per cent after. 


CONCLUSIONS 


The human fetus is capable of re- 
sponding to a sound stimulus applied 
to the maternal abdomen, by increase 
in movement of the fetal muscles. 
The response becomes more marked as 
term approaches. We believe that 
the development of such a response 
may furnish some index of the develop- 
ment and maturity of the fetus. 
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Variations with Age in Frequency Distribu- 


tions of Degrees of Handedness 
Mary M. Roos 


INTRODUCTION 


HERE seems to be no phase of 
the history of man which does 


not bear record of his dexterity. 
Indeed, it would seem that language, 
social and religious usages, and man’s 
handicrafts throughout the whole pe- 
riod of his existence have been pro- 
foundly affected by his preference for 
the right hand. 

The problem of determining prob- 
able causes of this preference for the 
right hand has long engaged the atten- 
tion of thoughtful men. In fact, there 
is today a vast literature on the 
subject. One reading this literature 
must, however, be deeply impressed 
by the fact that few studies of statis- 
tical significance have been made. 
As an example of statistically signifi- 
cant studies, it may be noted that Woo 
and Pearson (6) have made careful 
statistical studies of the relation of 
handedness and eyedness using data 
of 7,000 observations made by Frances 
Galton. 

Several investigators of handedness 
and its causes have noted that subjects 
have shown varying degrees of skill 
with the right or left hand and yet no 
one seems to have investigated the 
frequency distribution of this varia- 
tion in skill. There has also been a 
great deal of argument regarding the 


merits of the various tests for handed- 
ness,—the writing test, the number 
marking test, the tapping test, the 
strength of grip test, etc..—and yet 
no one knows just what each really 
tests and what frequency distribution 
should be expected from each one. 
Furthermore, it does not seem to have 
been recognized that the tests may 
really be tests for different things,— 
for instance, that the writing and 
number marking tests may be tests of 
how much skill the subjects have 
obtained in either hand as a result of 
environment and that the tapping 
test, for example, may not measure 
environmental effects to such a great 
extent. 

It would seem that no great quanti- 
tative progress in the study of handed- 
ness can be expected until the unit of 
measurement has been standardized. 
In other words it is of primary im- 
portance to determine just what each 
test measures and how degrees of 
handedness are distributed in the 
normal population. 

This paper presents a statistical 
analysis of data gathered to determine 
the extent of handedness and the 
frequencies of degrees of handedness 
in three typical cross-sections which 
are represented by kindergarten or 
pre-school children, sixth grade chil- 
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dren and adult college students in 
Washington, D.C.,U.S.A. Thus, the 
groups contained children whose ages 
were approximately four to six years 
for the kindergarten group, and eleven 
to thirteen years for the sixth grade 
group. In the college group some 
subjects were 16 years of age and some 
above 20 years, but the vast majority 
were between the ages of seventeen 
and twenty. I wish to acknowledge 
my indebtedness to Miss Jessie La 
Salle of the Washington, D. C., public 
school system, who made possible the 
study of the kindergarten and sixth 
grade children, and also to Professor 
Fred A. Moss for his many valuable 
suggestions, and for his codperation in 
the gathering of data, and to Professor 
Charles F. Roos for his helpful statis- 
tical advice. 


TESTS OF HANDEDNESS 


The 3 groups, kindergarten, sixth 
grade, and college students were given 
a tapping test for handedness. Each 
subject was brought before a tele- 
graphic key and asked to tap it at his 
maximum rate for exactly sixty sec- 
onds as recorded by a stop-watch. 
Care was taken to make sure that the 
subject understood what was expected 
of him before the tapping began. . Each 
subject was given a brief practice 
period with each hand and then 
allowed to tap. The number of taps 
was automatically recorded by an 
electric counter. 

To make certain that the kinder- 
garten children should not know that 
their handedness was being tested and 
perhaps definitely try to prove them- 
selves right-handed in order to avoid a 
‘ possible odium, they were told that 
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the test was to see how fast they could 
tap with each hand. This explanation 
sufficed, and it is believed that there is 
no bias in these data. In the case of 
the sixth grade this precaution to avoid 
bias was not exercised. The sixth 
grade data were the first to be taken 
and were recorded before it was 
realized that subjects might attempt 
to prove themselves right-handed if 
they knew that their handedness was 
being tested. This tendency was par- 
ticularly noticed in a later college 
group for which the observations were 
thrown out. One might expect more 
bias in the case of college students 
than in the case of sixth grade children. 
The latter would quite naturally be 
awed by the presence of a tester who 
carried credentials from the office of 
the Superintendent of Education and 
would, therefore, not be apt to do 
other than told. Analysis of the data 
indicates, furthermore, that if there 
is any bias in the sixth grade data, it is 
very slight. In obtaining the data for 
the college students that are recorded 
here, the subjects were told that the 
test was one of reaction time. Each 
subject was inspired to tap with a 
maximum effort in each hand in order 
to prove himself to have a high reaction 
time. Approximately three hundred 
subjects were tested in each group. 

For a grip test, readings were taken 
with a squeeze dynamometer for both 
hands of 242 college students. Three 
readings were taken from each hand, 
with the hands being used alternately 
to obviate differences due to practice 
or fatigue. The average of the 3 
readings for the right hand and the 
average of the 3 readings for the left 
hand are recorded in table 1B. 
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The technique of the number mark- 
ing test involved the drawing of short 
vertical lines through numbers on a 
sheet of numbers as rapidly as possible. 
An initial practice period of 60 seconds 
was given each hand. This was 
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individuals in the college group was 
made to compare with the tested 
handedness. The reported handed- 
ness was recorded after the tests for 
reaction time had been completed. 
Table 2 gives the results of this com- 


TABLE 1 
Frequency distributions—College students 





A. NUMBER MARKING TEST 


B. STRENGTH OF GRIP TEST 
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Number marking test: 
Mean .050 Class intervals 
.0025 = .242 
Standard deviation = 2.4033 Class inter- 
vals = .050 X 2.4033 = 1.2017 


= = 142.720 


o 2.4033 


.240 + 


N 


Strength of grip test: 
Mean = .851 Class intervals 
+ .0213 = .0488 
Standard deviation 1.864 Class 
intervals = .025 X 1.864 = .0464 


N= .. 008 
o 1.864 


.0275 








followed by 2 thirty second marking 
periods given alternately to the right 


and left hands. The results of this 
investigation are given in table 1A. 

In the case of the tapping test, a 
record of the reported handedness of 


parison of reported handedness with 
tested handedness. There is no need 
to explain this table other than to say 
that of the 265 subjects tested all 
except 3 who said that they were left- 
handed indicated left-handedness by 
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the tapping test. These 3 were shown 
by the test to be ambidextrous. On 
the other hand a number of those who 
reported themselves to be right-handed 
tested left-handed by the tapping test. 
The reason for this apparent failure 
of the tapping test is that the tapping 


TABLE 2 


Reported handedness compared with tested 
handedness 


College students 
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R = righthanded; L = lefthanded; A = 
ambidextrous; and T = R+A+L. 


test presumably measures what may 
be called native handedness as opposed 
to acquired handedness. 


INDICES OF HANDEDNESS 


It is not enough to say that human 
beings are right or left-handed. For 
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instance, suppose that subject A 
registers 125 taps with the left hand 
and 200 taps with the right hand. It 
may be concluded that subject A is 
right-handed, but this does not ade- 
quately describe his right-handedness, 
for subject B, who taps 190 with his 
left hand and 200 with his right hand, 
is also right-handed. It can hardly 
be said that subjects A and B possess 
the same degree of right-handedness. 

The quantity, R/L, where R repre- 
sents the number of taps made by the 
right hand, or the right count, and L is 
the number of taps made by the left 
hand in the same period of time, or the 
left count, may be taken as a measure 
of the degree of handedness. Here- 
after, this ratio, R/L, will be called a 
handedness ratio. It gives a quanti- 
tative measure of degree of handed- 
ness. It describes always the relation- 
ship between the two hands, not the 
reaction time of either hand, nor the 
number of marks made by either hand. 
Thus, it is simply a number, that is, 
it does not have dimension. It serves 
very well to eliminate the personal 
elements that naturally vary with 
individuals. 

If subject C taps 250 with the left 
hand and 400 with the right hand, 
then, according to the handedness 
ratio, subject C has the same degree 
of right-handedness as subject A who 
taps 125 and 200, respectively, with 
the left and right hand, for, R/L = 
400/250 = 200/125 = 1.60. If sub- 
ject D taps 300 and 200, respectively, 
with his left and right hands, then his 
degree of left-handedness is R/L = 
200/300 = .67. Theoretically, one 
represents ambidexterity, but due to 
the nature of the tests used and the 
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statistical elements involved, it is 
probably better to say that ambidex- 
terity is defined by an interval having 
one as its mid-point, for example, by 
the interval .95 to 1.05. For the 
purposes of this study it is, however, 
not necessary to define what is meant 
by ambidexterity. 

The ratio, R/L, has one obvious 
disadvantage as a measure of degree 
of handedness. By definition the 
range of right-handedness is from one 
to infinity (paralysis of the left-hand), 
whereas the range of left-handedness 
is from zero (paralysis of the right 
hand) to one. In other words the 
ratio is an asymmetrical index of 
degree of handedness. As a symmetri- 
cal index of handedness the logarithm 
of R/L naturally suggests itself. For 
this index left-handedness is distrib- 
uted over the range minus infinity to 
zero, and right-handedness over the 
range zero to plus infinity. There is, 
therefore, no bias either to the right 
or to the left, and, furthermore, the 
logarithm is a function that takes into 
account relative differences which 
seems to be what is desired. It may, 
therefore, be regarded as an ideal index 
of handedness and is used in this paper. 


FREQUENCY DISTRIBUTIONS OF HANDED- 
NESS RATIOS 


Table 3 gives the observed distribu- 
tions of handedness ratios determined 
by the tapping test for the kinder- 
garten, sixth grade and college groups. 

The percentages which tested left- 
handed in the kindergarten, sixth 
grade and college groups are respec- 
tively 18.6,.19.2 and 17.2. The differ- 
ences, which can not be regarded as 
significant, indicate that there may be 
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little disagreement in the incidence 
of right and left-handedness in the 
three widely separated age groups 
studied, provided the tapping test is 
used. It will be shown presently that 
this is probably the case. The per- 
centages given by the present study 
do not agree with the 4.62 per cent of 
boys and the 2.62 per cent of girls 
who were left-handed that has been 
reported by Wilson and Dolan (5) in 
their study of 2328 junior high school 
students. They do agree, however, 
with the twenty per cent of left- 
handedness and ambidexterity re- 
ported in a study (1) of the natives of 
Murray Island, and the 18.3 per cent 
of left-handedness obtained by the 
author (4) in & study of 486 infants. 
On the other hand, Wilson and Dolan 
used a writing test and their percent- 
ages are in approximate agreement with 
the percentages obtained in that part of 
the present study in which a number 
marking test was given to college stu- 
dents. Furthermore, the strength of 
grip test was given to the Murray Is- 
landers and as will appear from the 
present study, the mean and standard 
deviations for the grip test and tapping 
test as applied to the same group of 
college students are very nearly alike. 
Further analysis seems to indicate that 
the tapping test and strength of grip 
test probably measure native handed- 
ness as distinct from acquired or 
learned handedness. 

The 296 kindergarten children range 
in degrees of handedness from —.1600 
to +.2150 (logarithmic indices) with 
the arithmetic mean at .0484 + .0022, 
where .0022 is the probable error. For 
this group, the standard deviation is 
.0560 + .0016. Both the mean and 
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the standard deviation are very large The 398 college students range in 
compared with their probable errors, degrees of handedness from —.1850 
and hence are highly significant. The to +.2400 the mean being .0415 + 
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Frequency distributions—tapping test 
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Statistics of frequency distributions 





PROBABLE 
ERROR OF 
MEAN 


| OBSERVA- 


PROBABLE 
TIONS Nie 


ERROR OF 0 





Kindergarten .0484 .0022 .0560 .0016 132 
Sixth grade .0516 .0024 .0604 .0017 120 
College | .0415 .0019 .0568 .0014 175 
Composite .0466 .0012 .0578 .0008 426 




















Here, Fy, F;, F., and F, are observed frequencies; subscripts k, s, c, and g, stand for 
kindergarten, sixth-grade, college, and combined, respectively; t; is equal to (X — Mean 
of i Distribution)/o; where i = k, s, c, and g; fj = Ni@(ti)/oi; de = fo + 3536 (te)/41; 
N; is the total number of observations in the it® set; o; is the standard deviation of this 
set in class intervals: and ¢;(t;) is the normal probability function and ¢“ (t,) is the 
fourth derivative of $(t.). 


291 sixth graders range in degrees of .0019 and the standard deviation 
handedness from —.1600 to +.2150 .0568 + .0014. 

the mean being .0516 + .0024 and the It is readily seen that the range of 
standard deviation .0604 + .0017. handedness is just about the same 
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for all 3 groups. Also, the means, 
0484 + .0022, .0516 + .0024, and 
.0415 + .0019, are very nearly alike. 
Similarly, the standard deviations of 
.0560 + .0016 for the kindergarten 
group, .0694 + .0017 for the sixth 
grade group and .5680 + .0014 for the 
college group are not greatly different. 

It is interesting, therefore, to com- 
pare these statistics, e.g., the mean 
and standard deviation of each group, 
with the mean and standard deviation 
of a composite group of 985 subjects 
consisting of the 296 in the kinder- 
garten group, the 291 in the sixth 
grade group, and the 398 in the college 
group to determine the probability 
that the mean or standard deviation 
of any random sample taken from the 
composite group, here assumed to 
give the best estimates of the mean 
and standard deviation for tne uni- 
verse, will exhibit the variations in the 
three samples presented here. The 
mean for the composite group may be 
calculated directly as .0466 + .0012 
and the standard deviation as .0578 + 
.0080. 

To detect significant differences in 
the samples, the difference between 
the composite mean and the mean for 
each sample may be. compared with 
their probable errors. It is well known 
that the probable error of the differ- 
ence of two quantities is the square 
root of the sum of the squares of the 
probable errors of the quantities. 
See, for instance, Jones, (3). A short 
calculation shows that the difference 
of none of the means is greater than 3 
times the probable error of the corre- 
sponding difference. Similarly, it is 
easy to show that the maximum 
difference of each standard deviation 
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is less than the corresponding prob- 
able error so that again differences 
are not significant. 

Thus, consideration of only the first 
2 moments, leads to the conclusion 
that all 3 samples, kindergarten, sixth 
grade and college probably came from 
the same universe, that is, that living 
in a right-handed world probably has 
no influence on the distribution of 
degrees of handedness as measured by 
the tapping test. An important prob- 
lem, therefore, is to determine whether 
or not the third and fourth moments 
are significant and if they are signifi- 
cant, whether or not differences in 
these moments can be attributed to 
sampling errors. 

An application of the Pearsonian 
Chi Square Test of Goodness of Fit 
(2) to the data for the kindergarten 
group shows that despite the discrep- 
ancy pointed out in the —.035, —.010, 
.065 class intervals, the normal curve 
gives a very good fit. On the basis of 
this test one would naturally be led 
to conclude that the distribution of 
Log R/L for the kindergarten group 
is normal. In view of the results of 
the sixth grade and college groups to 
be presented shortly, it is, however, 
more likely that a slight shift to the 
right occurred in the left-handed 
groups —.035 and —0.10. 

When calculations for the sixth 
grade are made as they were for the 
kindergarten group, it is found that 
the normal distribution given by 
column f, in table 3 seems to agree 
very well with the observed frequency 
F except for the class intervals —.035 
and .065 where disagreement was 
found for the kindergarten group. 

On the other hand, for the college 
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group, the normal distribution given 
by column f, does not seem to afford 
a good fit to the observed frequencies. 
Indeed, a short calculation indicates 
that there is about one chance out of 
twenty that a sample drawn from a 
normal universe would differ from the 
normal as much as does this sample. 
A comparison of the difference be- 
tween the observed frequencies and 
the calculated normal frequencies 
shows that the fit will be materially 
improved by adding a kurtosis func- 
tion to the normal curve. In fact, 
the frequency distribution 


fe = (N/o)o(t) + (Ki/4Ne © (t) 


where K, = 352.8 and N and o have 
the values given in table 3, adequately 
represents the distribution for handed- 
ness of college students, the chances 
being a little better than even that 
the sample came from the distribution 
given by the normal probability func- 
tion g(t) and its fourth derivative. 

It is not unreasonable to suppose 
that the distribution of the handed- 
ness index would change from the 
kindergarten age to the college age, as 
indicated here, that is, that in the 
college group there should be a greater 
concentration than normal around the 
mean at the expense of adjacent regions. 

The fact that the mean for all 
groups is definitely on the right- 
handed side would be sufficient to 
explain the world-wide preference for 
the right hand. If the mean be taken 
to indicate the usual preference given 
to the right hand in a right-handed 
world, then it might be expected that 
continued application of this conven- 
tional preference by individuals whose 
handedness indices were several units 
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on each side of the mean would tend 
to change their indices into ones nearer 
to the mean. Thus, there would be a 
concentration about the mean, as 
indicated by the college group. 

In the case of the kindergarten and 
sixth grade groups it may be said that 
this tendency to group about the mean 
has not had time to manifest itself. 
It will be recalled, however, that in 
both the kindergarten and sixth grade 
groups shiftings in the groups near 
the means toward the means were 
slightly indicated. 

In view of the results presented here, 
it is indicated that the handedness 
index of a group of infants, as meas- 
ured by the tapping test or some other 


test of what may be called native 


handedness, would be distributed nor- 
mally, that is, that Log R/L would be 
distributed normally. 

This study suggests the important 
hypothesis that there is no one assign- 
able cause of degrees of right or left- 
handedness, but rather that there are 
a great many equally important causes. 
In view of the great number of theo- 
rizings that have been published on 
the causes of right and left-handedness, 
this conclusion is an important one 


(4). , 


FREQUENCY FUNCTIONS FOR THE 
STRENGTH OF GRIP TEST 


The results of a strength of grip test 
administered to 242 college students 
are explained in section two and 
summarized in table 1B. The mean 
and standard deviation do not differ 
greatly from the mean and standard 
deviations of frequency distributions 
for the tapping test, and, furthermore, 
Log R/L is distributed normally. 
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The frequency distribution for the 
grip test, however, does not show 
the concentration about the mean 
shown in the case of college students 
given the tapping test. This may 
mean that the former is a better test 
of native handedness than the latter 
when applied to adults. It might be 
expected that such predominantly 
right-handed activities as writing 
would be more apt to modify the 
frequency distribution of the tapping 
ratio or tapping index than they would 
the strength of grip. In other words, 
it may be possible that throughout 
life the left hand is used for gripping 
purposes in approximate accordance 
with the infant distribution of the 
handedness index, but a great deal 
more experimentation is necessary to 
prove or disprove this hypothesis. 


FREQUENCY DISTRIBUTION FOR THE 
NUMBER MARKING TEST 


Table 1A summarizes the observa- 
tions in connection with a number 
marking test administered to 345 
college students as explained in sec- 
tion 2. Here the handedness index 
Log R/L is almost certainly not 
distributed normally. Nor is the dis- 
tribution for the number marking test 
simply modified by skewness and 
kurtosis. In a general sort of way 
the distribution reminds one of the 
normal curve, but it cannot be con- 
sidered to be normal. In particular, 
there seems to be marked deficiency 
in the classes on each side of the mean, 
and marked excesses in both right and 
left extremes. It may be verified 
readily that in order to obtain a satis- 
factory fit, it is necessary to include 
terms to ¢ “ (t). There is, however, 
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no reason for expecting the distribu- 
tion for the number marking test to 
be normal since learning has definitely 
played a part in modifying an indi- 
cated normal curve at birth. 


CONCLUSIONS 


On the basis of the results presented 
here, it would seem reasonable to 
conclude that: 

1. It is indicated that the loga- 
rithmic handedness index of a group of 
infants as measured by the tapping 
test or some other test of what may be 
called native handedness, is distributed 
normally, that is, that Log R/L is 
distributed normally. 

2. Handedness is a trait which is 
manifested in varying degrees in 
different individuals and the age of 
the subjects does not materially affect 
the degree of its manifestation when it 
is measured by a tapping test or a 
strength of grip test. 

3. About 81 per cent of people show 
greater native ability with their right 
hand than with their left as indicated 
by the tapping test, whereas approxi- 
mately 96 per cent learn to use their 
right hand preferentially as indicated 
by the number marking test. In 
other words, 75 per cent of those who 
have greater native ability in their 
left hand as indicated by reaction time 
(tapping test) develop preferential 
use of the right hand presumably due 
to the effect of living in a right-handed 
world. 

4. The theory that handedness is an 
inherited quality finds support in this 
investigation, for, among the samples, 
the kindergarten, the sixth grade, and 
the college groups, the statistics of 
the mean, the mode, and the standard 
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deviation, do not vary more than is further support in the author’s study 
expected by chance. This thesis finds on an infant group. 
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An Experiment with Posture Work in a 


Nursery School. 


A Preliminary Report 


Dorotuy W. Barucu, M.E. anp Joserx C. Risser, M.D. 
ASSISTED BY CAROLINE BARZEN AND Mary CHAMBERLAIN 


INTRODUCTORY STATEMENT 


OOD posture is undoubtedly 
(; an enviable asset. Develop- 
ment of muscle groups upon 
which good posture depends cannot 
begin too early. Anything which mo- 
tivates children in the right direction 
here will undoubtedly be of advantage 
to the continuation of their healthful 
living. 

Desirable as is a posture program 
in the nursery school where children 
of from two years to nearly five come 
together, it has not often been a fea- 
sible endeavour to carry out. In the 
first place it is not often feasible to 
have elaborate posture apparatus in a 
nursery school. In the second place, 
it is not often feasible to have in 
daily attendance a trained expert in 
posture who can give to the children 
both passive and active corrective and 
developmental exercises. Hence to 
evolve a posture program which could 
be simply carried on by nursery school 
teachers appeared highly desirable. 
In consequence a first question arose: 

What can the teacher who has had 
little or no posture training do under 
the occasional direction of a consulting 
orthopedist and without elaborate 
posture equipment? Can she in the 
natural environment of the nursery 


school help the children to correct 
development of those muscle groups 
upon which good posture depends? 

The first solution that occurs is to 
arrange exercise periods and have the 
nursery school teacher learn how to 
give certain simple exercises to the 
children. But on further considera- 
tion such a solution seems both pre- 
mature and lacking in thoughtfulness. 
The nursery school child is in a devel- 
opmental period of growth where 
attention to tasks imposed by others 
is difficult. He is exceedingly active, 
but his activities have short duration 
span and shift quickly. 

Activities imposed on him in a set 
form by others not only fail to appeal 
after their first novelty has worn off, 
but often call forth outright nega- 
tivism. The child during these early 
years is called on to learn so many 
fundamental habits at the will of 
others, that if many additional items 
are asked of him, he begins to balk 
at everything. Psychologists have 
pointed out that demands are best 
limited to routines of eating, sleeping, 
elimination, and to safeguarding from 
danger for children between two and 
five. They tell us that the negativism 
which children evidence at this period 
is a necessary phase in the develop- 
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ment of independence, and just for 
this reason advise rigid curtailment 
of as many imposed tasks as is possible 
lest the negativism have so much to 
feed on that instead of independence, 
rebellion results. Hence posture exer- 
cises which are set in form by the 
adult, even though sugar-coated into 
“games” run the danger of either 
calling forth negativism in direct 
response to them, or of intensifying 
the general negativism in the child at 
other times during his day, because of 
their contribution to an already heavy 
load of things being imposed from 
without onto an organism seeking for 
the first time to feel itself independent. 

When we stop to think we realize 
how vital it is for a normal amount of 
independence to grow. We realize 
that in whatever guidance we do, we 
must help such growth rather than 
run the danger of shaping the child 
into a dependent, submissive person 
who turns out lacking in stamina and 
forcefulness. A second danger in too 
many imposed tasks confronts us here. 
As had been said too many imposed 
tasks may intensify the child’s nega- 
tivism. With some children this is 
true. With others just the opposite 
may occur. Instead of becoming 
negative the child may become sub- 
missive to adults, seek to comply to 
gain favor, and finally come to need 
others to initiate, inaugurate and to 
sanction activities. Thus with a cer- 
tain rather sensitive type of child, too 
many imposed tasks in the preschool 
period can do this instead of its oppo- 
site. So again, we are faced with the 
problem of the necessity for guarding 
against set, imposed exercises in our 
posture program. 
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On the other hand, activities that 
are spontaneous, that have meaning 
to the child, that are done for their own 
sake because of the fun of doing them 
—activities which are not too much 
patterned by the adults around, but 
instead are activities which the child 
himself thinks of doing—such activi- 
ties are repeated again and again. 
They become a part of the child’s 
vital and vigorous play, they become 
functional in his living. Such, then, 
are the sort of activities which we must 
try to find ways of incorporating into a 
posture program for the nursery school. 


PURPOSE 


An experiment was undertaken to 
work out in a nursery school a posture 
program which would be a feasible one 
for the regular nursery school teacher 
to carry on under the occasional direc- 
tion of a consulting orthopedist; and 
which would, moreover, be adapted to 
the age, interests and capacities of 
children between two and five. 

It was agreed that to do this the 
program would need to steer away 
from the didactic and from set exer- 
cises. It would need to fit in with the 
natural environment and play activi- 
ties of the children. It would need to 
lend itself to free and spontaneous 
use by the children. In short it 
would need to be a functional program 
in which healthful postural habits 
might grow in the natural work and 
play of the day. 


Procedure 


The study was carried on from 
March 3, 1935 to June 3, 1935, in the 
Broadoaks Nursery School of Whittier 
College. 
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1. Special needs of the children in 
the nursery school where the study 
was undertaken were determined 
through measurement, examination 
and photographs by the orthopedist. 

2. The general postural needs of 
children from two to five were outlined 
by the orthopedist.. It was agreed to 
work out the program under considera- 
tion, with special emphasis placed on 
development of feet and lower spine. 
The posture objectives included the 
following: 


A. Feet 

1. To lessen inherited contractures 
and to have feet accomplish at least 
a 90 degree dorsal flexion. 

2. To develop plantar-flexor muscles. 

3. To make it habitual to walk with 
foot somewhat inverted, i.e. with 
feet pointing straight ahead. 

B. Pelvis 

1. To incline pelvis backward—to 
create a roll of pelvis backward in 
order to prevent or eliminate lum- 
bar lordosis. 

2. To develop the buttocks or gluteal 
muscle group. 

3. To stretch the hamstring muscle 
group. 

C. Trunk 

1. To develop abdominal muscles. 

2. To educate thoracic-spinal muscles 
by contraction and shortening. 


3. The nursery school environment 
at the Broadoaks School of Education, 
Whittier College, was gone over by 


the orthopedist with the view in mind 


to note (a) those pieces of equipment 
and (6) those activities already going 
on as part of the nursery school pro- 
gram, which if utilized, or accented, or 
encouraged, might help the children’s 
posture. 

4. The addition of further simple 
and inexpensive pieces of equipment, 


271 


or slight changes in equipment already 
in the environment was considered, 
and carried out. 

5. The addition of greater opportu- 
nities for the sort of play and for the 
use of the equipment which would 
develop good postural habits was gone 
into and utilized. 

6. Means of accenting the use of 
equipment and of encouraging spon- 
taneous activities in order to carry out 
the posture objectives were tried out 
with the children. 


Subjects 
Thirty-six children enrolled during 
the spring semester of 1935 in the two 


TABLE 1 
Distribution of cases by age and sex 





AGE RANGE NUMBER OF 
TO NEAREST 


MONTH 





Boys Girls 





21-35 5 5 
36-47 5 12 
48-57 6 3 





Total... 16 20 














nursery school groups at the Broad- 
oaks School, Whittier College, were 
the subjects of this study. No special 
posture work had been given to these 
children previously. The distribution 
of subjects according to age levels is 
given in table 1. The entire group 
used in this study ranged in age from 
twenty-one months to fifty-seven 
months at the time the study was 
begun. 

Program evolved: 

1. Measurements and examination 
of each child were made by the ortho- 
pedist. 
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2. Equipment was arranged and 
opportunities made for posture activi- 
ties to go on quite naturally during 
the children’s daily play, as follows: 


A. Activities for developing the feet. 

1. To help lessen inherited contrac- 
tures and to have feet accomplish 
a greater degree of dorsal flexion, 
inclined boards were arranged hav- 
ing one end resting on the ground, 
and the other end on boxes. These 
were already popular in the nursery 
school yard. By seeing that the 
boxes were from 25 to 36 inches 
high, the angle could become acute 
enough to automatically make for 
foot flexion stretching heel cords, as 
well as hamstrings, as the children 
went up. 

A song about climbing up the board 
sung by an observant teacher when 
she noticed children nearby served 
to draw their attention to the 
boards and so encouraged the use 
of them daily. The children, how- 
ever, were never lined up and 
formally put through this or any of 
the following activities. The stage 
was set so that the activities could 
take place, and the children were 
encouraged individually to enter 
into them, but never were they 
formed into groups that went 
through drills or didactic exercises. 
. In order to help make it habitual to 
walk with the feet somewhat in- 
verted, (i.e. pointing straight 
ahead) the lines on the tennis court 
which was used as a part of the 
regular play-yard, served as ad- 
mirable equipment, (as could any 
straight line drawn with chalk, or 
other material). 
Walking on these lines proved to be 
greatly enjoyed and automatically 
brought the desirable inverted posi- 
tion of the foot. 
A teacher singing a song about 
walking on the line, quite inci- 
dentally now and again throughout 
the day, invariably attracted three 


or four children at a time, each one 
wanting ‘‘a turn’ to have the song 
sung to him while walking. 


. Plantar-flexion appeared to take 


place somewhat, even though shoes 
were on, as the children climbed on 
the round rungs of the jungle gym. 


B. Activities for the pelvis. 
1. As children play, they often 


“squat’’ or kneel. It was observed 
that the squatting, which they do 
with heels as well as the front part 
of the feet on the ground, throws 
the pelvis into good position. 
Hence when children played build- 
ing blocks, digging in the ground or 
sand, and so on, they were encour- 
aged individually to ‘‘sit on their 
feet’”’ instead of their knees. 


. To develop the large buttock 


muscles (or gluteals). 

a. A little low fence onto which the 
child could lean forward and sup- 
port himself was added to the 
nursery school equipment. Be- 
hind it a ball was suspended from 
the horizontal bar, so that the 
child, leaning forward support- 
ing himself on the fence, could 
kick out backward, bringing the 
gluteal group into play. 

The teacher would sing about 
kicking ‘‘your foot way back at 
the ball,’ helping to attract 
attention to this type of activity. 


3. To stretch hamstrings or develop 


quadriceps. 

a. Talking or singing about dogs 
invariably would bring dramatic 
play in wake. Children would 
go down on hands and kuees, 
barking and crawling about. 

It was a simple thing to ask then, 
if dogs walked on their knees or 
their feet. A picture was shown. 
‘‘Oh,’’ said a child, ‘They walk 
on their feet,” and down he 
went, not on knees this time, but 
on hands and feet. Further en- 
couragement from time to time 
to keep knees straighter was 
given, and although perfectly 
st-aight knees were not achieved 
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frequently, yet they continued 
to move in the right direction, 
for extension. 

. Often children pick up things 
from the ground, “‘Can you pick 
them up while your legs stay 
straight?’ (because of postural 
objectives) came to be a chal- 
lenge, so much so that one day a 
child at music time around the 
piano, demanded to play picking 
up rocks with straight legs. 
Thus both as picking up hap- 
pened actually in their play and 
as they dramatized it, the chil- 
dren were having opportunities 
for good extension of ham- 
strings. 

. The muscles at the front of the 
thigh (the quadriceps) came in 
automatically for much exercise 
as the children used tricycles, or 
jumped on the jumping boards, 
climbed up and jumped down off 
the low platforms and boxes or 
climbed on the jungle gym. 

C. To develop muscles of the trunk. 
1. To develop abdominals. 

One day a lady bug was seen on its 
back, kicking its legs. The chil- 
dren were greatly interested. 
One child got down onto the 
floor and dramatized the bug’s 
kicking. ‘I’m the bug kick- 
ing,’’ he said. 

The teacher immediately fitted 
a song to the activity. A rug 
was laid on the ground. Several 
became bugs, kicking in the air. 
Thereafter, whenever the song 
about the bug was sung, either 
outside under the trees or inside 
at ‘“‘music time,”’ children would 
navigate to the singer, and begin 
this activity. 

The teacher encouraged that 
legs stay high enough to be at 
right angles to the body so that 
the lower back automatically re- 
mained touching the floor. 

. The barrel in the yard was dra- 
matized also by several children. 
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With just a few suggestions, this 
turned into rolling from side to 
side, with knees clasped in 
rhythm to a song sung to those 
children who at the moment felt 
like entering in. 

2. Toward the end of the experiment 
a boat was introduced, on which 
the oars were fastened to the sides 
with ordinary door springs, so that 
there was resistance met both in 
pulling back and pushing forward, 
excellent for the shoulder and trunk 
muscles. 

. As the children made use of a low 
board swing, it was found that use 
of all trunk muscles took place, es- 
pecially the abdominals. 

. Climbing on the jungle gym ap- 
peared good for all trunk muscles— 
as well as for the pelvic groups and 
for development of feet. 

All through, hanging on the bar, proved 
of interest, and was considered good for 
general stretching and relaxation. 

Again, it must be stressed that in none 
of the above was there lining up of the chil- 
dren and putting them through the paces. 
This will be clearly seen as examples are 
read in the concluding section of this paper, 
as outcomes are described. 


Means of accenting the use of 
equipment and of encouraging sponta- 
neous activities in order to carry out 
the posture objectives, were found 
effective as follows: 


1. Songs to attract the children to pieces 
of apparatus by directing their atten- 
tion to them. 

. Introducing into music period, songs 
for dramatization which automatically 
—or with very limited suggestion 
brought forth developmental use of 
muscle groups. 

. Having apparatus interestingly ar- 
ranged, and differently arranged from 
time to time to attract attention. 

. Shifting or moving apparatus while 
children were around to focus interest 
and hence call forth use. 
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Not being a set program, part of the 
carrying out involved a means of 
checking each day those children who 
participated at one time or another 
during the morning in the activities 
for posture development. A check 
list was therefore posted for this 
purpose. Its checking each day as- 
sured the teacher’s being able to 
determine which children would be 
needing more stimulation and en- 
couragement to enter in. 


OUTCOMES FOR THE FIRST FOUR MONTHS 
OF THE EXPERIMENT 


1. As will be recalled, the first aim 
of the experiment was to set up, or 
emphasize activities which would bring 
into play correctly certain muscle 
groups important for posture develop- 
ment in a way that could be carried 
on by nursery school teachers, with no 
particular posture training, under the 


occasional direction of an orthopedist. 

Whether or not the work was fitting 
in with this aim has been carefully 
watched. The director of the nursery 
school, two full-time teachers and 
nine student-teachers have been carry- 
ing on the work with occasional direc- 


tion from the orthopedist. None of 
these teachers had any training in 
such work, yet none of them found it 
difficult to carry it on in a way that 
seemed correct as checked by the 
orthopedist. 

This then, would seem to indicate 
that such a program is feasible for the 
average teacher under occasional 
expert direction. 

2. A second aim was to have the 
posture program adapted to the age 
interests and capacities of children 
between two and five. 
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In regard to a fitting in with capaci- 
ties first, the fact that all the 36 
children enrolled in the nursery school 
were able to enter into the activities 
independently without any adult as- 
sistance and without any apparent 
feeling of strain or insecurity, indicated 
that there was nothing too difficult or 
beyond their capacities in the program. 

As to whether or not the program 
fitted in with their interests, the great- 
est surprise came here. Tremendous 
interest was shown. A teacher would 
sing a song, for instance, about *‘Walk- 
ing on the line” when she caught sight 
of a single child in the vicinity of one 
of the lines on the tennis court which 
served as a part of the nursery school 
playground. In response, not only 
would the child already near the line 
enter in, but others in addition would 
come running to join the line walkers. 
Or if the teacher would sing about one 
child kicking backward (for buttock 
group development), or about one 
walking up the board (heel cord and 
ham-string stretch), along would come 
others demanding “a turn too.” Or 
the mere sight of rugs being spread 
on the ground, would bring half a 
dozen or more children running “‘to 
kick like bugs” (abdominals) while 
still others would demand turns here 
also. And so on, with each single one 
of the activities within this program. 

According to the careful check list 
kept, out of the 36 children, 34 entered 
in every single day voluntarily. Two 
children only needed direct suggestion 
or a bit of urging. From this it can 
be seen that interest all through was 
high. 

Examples of activities, jotted down 
as the incidents were observed, during 
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the last two weeks of the semester 
follow to illustrate the sort of responses 
the children made to indicate the in- 
terest they were taking in activities 
for posture development. 


5-24-35: Marion (3/10)! is walking on the 

tennis court carrying her doll. 
The teacher, seeing that she is near 
the line and not engaged in any 
purposeful activity, starts to sing, 
“Jet us walk on the line, etc.’ 
Marion smiles, and starts line- 
walking. Hearing the song, Jock 
(4/10), Peggy (4/6), Prenty (4/0) 
and Kingsley (3/11) come running. 
They start to walk lines. Kings- 
ley beams, ‘“‘I’m doing it too.” 
This goes on for about five min- 
utes. 
Marion notices that the boards of 
the wooden floor inside the house 
‘make lines.’’ She starts to walk 
along them, becomes engrossed in 
so doing. Smiles at another child, 
“*’m walking on the line in here.”’ 
Drucilla (3/6) found that she could 
walk along a six-inch board in the 
yard. She called to Roberta (3/0) 
that she was walking on a new line. 
Roberta joined her. 


Notice that in the three instances 
cited above, the teacher suggested 
the activity in the first only (and then 
merely by singing a song), while in the 
other two instances the children them- 
selves initiated and carried on. 

Note too, that in the second and 
third instances the children adapted 
other equipment (not the lines on the 
court which the teacher had sug- 
gested), thus truly incorporating into 
their living the exercising of these 
particular muscle groups. 


1(3/10) indicates the child’s age, e.g. 
reads as 3 years, ten months, (4/0) as 4 
years, zero months, etc. 
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5-23-35: Jackie (2/0) was near the appa- 
ratus for “kicking back at the 
ball.”” The teacher nearby 
started to sing, ‘‘Jackie is kicking 
way back at the ball, etc.”’ Jackie 
at this leans over the fence and 
begins kicking back. Several 
other children come running for 
turns when Jackie is through. 
Theanne (2/6) and Beverly (3/0) 
are running about together. The- 
anne catches sight of the apparatus 
for kicking back. She runs to it. 
“Tet’s do the funny trick,’ she 
says. She and Beverly then take 
turns doing it, each having about 
three turns at it. 

George (4/1) and Linda (4/0) have 
climbed high up on the jungle gym. 
George suggests that they do a 
“funny trick’? up there. They 
bend over one of the rungs, and kick 
back, repeating in their own in- 
ventive way, the movement done 
over the fence for the buttock 
group. 

Kim (23 months) and Nancy R 
(2/6) and Nancy Y (2/6) take turns 
walking ‘‘Up the board’ as the 
teacher plays on a little wooden 
flute, the tune that by now has 
become familiar as singing about 
going ‘‘up, up, up, up the board.”’ 
An hour later, Nancy comes by 
herself, takes a running start, and 
laughing the while, runs up the 
board. She repeats this five times 
in succession. 

A group of six are gathered around 
the piano. The teacher sings a 
song about “Bow wow Doggie 
walks around.”’ Down onto the 
floor go all six children, on hands 
and feet, dramatizing the dog’s 
walking, and incidently stretching 
hamstrings. 

A rug has been spread outside on 
the ground under an olive tree’s 
shade. The teacher sings about 
“Kick your heels in the air, like 
a great big bug,’’ Marjorie (3/0) 
nearby hears the song. She comes 
over with, “‘I be a bug, only a 
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little bug—a little red lady bug; 
I kick like he do when he on his 
back.””? Soon Barbara (3/3), Dru- 
cilla (3/6) and Janet 3/0) join. 
Later Marjorie returns, after the 
teacher is no longer there. She 
laughs, “I kick again.’’ Roberta 
hears, and silently comes and lies 
down beside her, Jackie follows, 
and Theanne. There are the four 
of them, kicking like bugs, without 
ever having had suggestion to do 
so at the moment from any adult. 


The above instances could be multi- 
plied many times over, but it is felt 
that those cited are sufficient to show 
the interest and the eagerness and 
delight evidenced by the children in 
carrying on posture activities in an 
informal, nondidactic way. 


CONCLUDING STATEMENT 


An experiment was undertaken to 
incorporate a posture program freely 
into the daily activities of a nursery 
school, without set forms or times for 
the work. Equipment already in the 
nursery school was utilized and a few 
very inexpensive and simple additions 
or changes were made. Activities 
already current in the nursery school 
were utilized or encouraged in slightly 
modified form so as to fit in with 
postural needs. Development of spe- 
cific muscle groups were aimed at 
throughout. 


Broadoaks School of Education 
Whittier College, California 
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PROBLEM 


LTHOUGH the fundamental 
importance of psychological 
factors in feeding problems is 

quite generally emphasized in the 
literature, a rather careful search has 
failed to reveal any studies presenting 
data on possible causative psycho- 
logical factors. Most of the psycho- 
logical causes to which feeding prcb- 
lems are attributed are inferred from 
successful remedial training measures. 
Practically no quantitative data seem 
to be available on the problem in the 
home situation or on the influence of 
the food habits and attitudes of others 
in the household on the feeding habits 
of the child. 

The present study was undertaken 
to investigate the food preferences and 
aversions of a group of young children, 
and to determine their relationships 
to food aversions among members of 
their families. In an attempt to throw 
light on some of the psychological 
factors underlying children’s feeding 
problems attention has been devoted 
to: 1) the kinds of food offered to a 
group of feeding problem cases and to 
a similar group of normal eaters; 2) 
the kinds of food most frequently 
liked, disliked and refused by each 
group and the frequencies of these 


attitudes in each group; 3) the rela- 
tion between age and attitude toward 
food; 4) the frequency of identical 
child and family food dislikes; and 5) 
frequencies of identical child-parent 
and of identical child-sibling food 
aversions. 


Subjects 


The subjects were 48 children be- 
tween the ages of two years no months 
and seven years six months. The 
mean age of the group was 52.8 
months. All of the children were 
either enrolled in the nursery school 
at the University of Georgia at the 
time of the study, or had previously 
attended the nursery school, or were 
the siblings of present or former mem- 
bers of the nursery school group. 
The subjects represent a highly 
selected group, coming almost entirely 
from professional and upper-class busi- 
ness homes. The 48 children came 
from 34 different families, there being 
3 from one family and nine pairs of 
siblings. Twenty-one were boys and 
27 were girls. 

Fourteen of these children consti- 
tuted a “feeding problem group,” 
either because they were so classified 
by their mothers, or because of the 
prominence of feeding problems in 
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the histories of the cases as known to 
the nursery school. This is not an 
unduly high proportion of the total 
group to present feeding problems at 
these ages as judged by the reports of 
Maclay (3), who found 40 per cent, 
and Aldrich (1) who found 16 per cent 
of similar groups presenting such 
problems. In the feeding problem 
group there were 6 boys and 8 girls 
who averaged 58.6 months of age. 
The remaining 34 cases, 15 boys 
and 19 girls, averaging 50.4 months 
of age constituted the non-feeding 
problem group. 


Method 


The data for this study were secured 
by interviewing the mothers to deter- 
mine whether the children liked, were 
indifferent to, disliked but ate, refused, 
or were not offered each of 72 foods. 
The mothers were also asked with 
regard to each food whether any 
members of the immediate household 
disliked or refused it. Excellent co- 
operation was secured from all infor- 
mants. 

The 72 foods considered represented 
an arbitrary sampling of foods com- 
monly served in the locality, and 
necessarily included some items pecul- 
iar to the Southern diet. The major 
groups of foods with the number of 
items in each group were:—breads 5, 
cereals 6, desserts (exclusive of fruits) 
7, eggs 5, fruits 14, meats (including 
fish) 7, dairy products (exclusive of 
eggs) 5, and vegetables (including 
rice and macaroni served as vegetables) 
23. Meats were not listed according 
to different methods of preparation, 
and only one entry was made for fish. 
Eggs, however, were listed according 
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to five methods of preparation, and 
some of the commoner fruits were 
listed both raw and cooked. While 
this may have tended to weight certain 
foods too heavily, and others may have 
received inadequate weight, it does not 
affect comparisons of the two groups of 
subjects. 


RESULTS 


A. Feeding practices. Of the 72 
foods listed, on the average 85 per cent 
were offered to the total group, 84 per 
cent to the non-feeding problem group 
and 88 per cent to the feeding problem 
group. The tendency for the feeding 
problem group to be offered a slightly 
greater variety of foods than the non- 
problem group appears in the cereal, 
and dessert categories and was espe- 
cially marked in the case of the dairy 
foods. Wide individual variations 
were found in the feeding practices, 
some children being offered all, and 
some only 40 per cent of the foods 
listed. As would be expected, there 
was a noticeable tendency for the 
younger children to be offered less 
variety than the older children, the 
rank order correlations between age 
and percentage of listed foods offered 
being .63 for the entire group, .66 for 
the non-feeding problem group, and 
.57 for the feeding problem group. 
This appears to be due chiefly to the 
tendency to omit meats and raw fruits 
from the diets of the younger children. 

A qualitative consideration of the 
feeding practices as indicated by the 
kinds of foods offered to markedly 
different percentages of the feeding 
problem and non-feeding problem 
groups seems to indicate a tendency 
to allow the problem group more 








McCartuy: Feeding Problems 


carbohydrates, particularly biscuits, 
white bread, grits, macaroni, cake, 
candy and pastry as well as more 
meats, especially lamb and _ pork. 
Parallel with this may be noted the 
less frequent offering of several fruits 
generally considered to be more laxa- 
tive, but the frequent use of bran, 
probably as a corrective. Striking 
contrasts which appear between the 
two groups regarding chocolate-milk 
and buttermilk are possibly indicative 
of efforts on the part of the mothers to 
tempt the children in the problem 
group to drink milk in some other form 
when difficulties were encountered 


TABLE 1 


Mean number of items in each attitude 
category 





NON- 


PROBLEM PROBLEM 


GROUP 





Indifferent 
Dislike 














with plain milk. It is also possible 
that the children who have known 
chocolate-milk are less satisfied by 
ordinary milk. 

B. Attitudes toward foods. For each 
child the numbers of items which he 
liked, was indifferent to, disliked or 
refused were determined. The num- 
ber of liked items as reported by the 
mothers ranged from 9 to 68 out of a 
possible 72 with a mean of 47.7. 
(See table 1.) The number of indiffer- 
ents for individual children ranged 
from 0 to 61 (mean 8.5) with only the 
one extreme case above 19. Dislikes 
and refusals were relatively infrequent 
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for all children. The number of dis- 
likes ranged from 0 to 9 with a mean of 
2.2 and the refusals from 0 to 20 with 
a mean of 2.6. 

The first two columns of tables 1 
and 2 indicate sharp contrasts between 
the two groups of children in all four 
of the attitude categories. The non- 
problem group liked 83 per cent while 
the problem group liked only 66 per 
cent of the offered foods. The prob- 
lem group was indifferent to 20 per 
cent of the offered foods, this being 
nearly twice as great a proportion of 
indifference as among the non-problem 
cases. The same tendency is to be 


TABLE 2 


Percentage of offered items in each attitude 
category 





NON- 
PROBLEM 
GROUP 


PROBLEM 
GROUP 





83 
Indifferent 11 
Dislike 3 
3 














noted among the dislikes and refusals, 
there being twice as many dislikes, 
and nearly three times as many refusals 
on the average in the problem group 
as in the non-problem group. 

Table 1 indicates that there is 
practically a one-to-one relationship 
between the number of items disliked 
but eaten and the number of refusals 
in the non-problem group, while in the 
feeding problem group there were 
almost half again as many items re- 
fused as were eaten although they were 
disliked. Identification of individual 
cases presenting marked excesses of 
refusals over dislikes revealed cases 
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in which there was poor discipline in 
the home and where the child ruled 
rather than the parent in a variety of 
situations. This manifestation in the 
feeding situation is perhaps only one 
symptom of inappropriate disciplinary 
methods on the part of the parents of 
children in the problem group. 

The relative popularity of the vari- 
ous food groups may be seen in table 3 
which shows the percentages of offered 
items in each attitude category by 
food groups. For the combined 
groups of children, cereals, eggs and 
vegetables were the least liked food 
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group. Five of these reversals were 
differences of less than 5 per cent. 
Most of the differences in favor of the 
non-problem group were appreciable, 
and even with the small numbers of 
cases involved here, are probably 
significant, many exceeding 20 per 
cent and several of them being as great 
as 50 or 60 per cent. 

The individual items again show 
clear differentiation between the two 
group in the percentages of children 
in each group who are indifferent to 
them, there being much more indiffer- 
ence among the problem children 


TABLE 3 
Percentage of offered items in each attitude category by food groups 





INDIFFERENT 


DISLIKE 





NP All 


NP 





FP 


Z 
a] 


FP 





86 80 | 13 
80 7i | 14 
92 3 85 7 
74 70 | 18 
92 88 | 6 
90 85 | 10 
Dairy Foods 89 84 3 
Vegetables 75 71 | 16 

















oworrreNre 














dnuntiwer |b 














groups while fruits were most liked, 
followed closely by meats, desserts 
and dairy foods. Inspection of the 
percentages falling in each attitude 
category for the two groups for each 
food item did not reveal any possible 
generalization regarding differences be- 
tween the two groups in the kinds of 
food preferred. 

A marked tendency toward fewer 
likes and more dislikes in the problem 
group appears on almost all food items 
listed. All but nine items were liked 
by a greater percentage of the non- 
problem group than of the problem 


Reversals in this trend occur on eleven 
of the seventy-two items. The dis- 
likes and refusals, as already indicated, 
were infrequent and scattered in both 
groups. In all but 12 of the 72 items, 
however, dislikes were more frequent 
among the problem children. In the 
refusal category, only 8 items showed 
reversals of the general tendency 
toward more refusals among the 
problem group. 

C. Relationships of attitudes to age. 
Rank order correlations computed 
between age and the percentage of 
offered items falling in each of the 
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attitude categories are shown in table 
4. For the group as a whole there 
appears to be a growing indifference to 
foods with increase in age (rho = .52) 
possibly indicative of a general dulling 
of appetite or of a tendency for older 
children to express their indifference 
toward food more freely. There are 
low negative correlations, between age 
and the percentages of offered foods 
that are liked, disliked and refused by 
the group as a whole. The 4 correla- 
tions considered together seem to 
indicate a tendency away from strong 
preferences and strong aversions with 
increase in age, and a growing indiffer- 


TABLE 4 


Rank order correlations between age and 
attitudes toward food 





NON- 
PROBLEM 
GROUP 


PER CENT OF OFFERED 
ITEMS THAT ARE 


PROBLEM 
GROUP 





—.10 | —.51 | —.22 

32 81 52 
—.14| —.07 | —.16 
—.02 | —.31 | —.11 














ence toward food in general. These 
trends are more striking in the feeding 
problem group where a correlation of 
.81 is found between indifference and 
age as compared with only .32 for the 
non-problem group. For the problem 
group, the negative correlation be- 
tween percentage of liked items and 
age is much more marked (rho = 
—.51) than in the non-problem group 
where it is only —.10. For refusals, 
the correlations are —.31 and —.02 for 
the two groups respectively. It can- 
not be determined from the data at 
hand whether the cumulative physio- 
logical effect of the types of feeding 
practices prevalent in the problem 
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group noted above might result in this 
growing attitude of indifference, but 
investigation of this matter from the 
physiological point of view should 
prove fruitful. 

D. Relation of child’s food aversions 
to aversions in the family. It is fre- 
quently implied, particularly in the 
clinical literature, that children’s food 
dislikes have their origin in the exam- 
ple and suggestion of other members 
of the family, especially those of 
parents and of older siblings. These 
implications are usually based on the 
generally admitted power of suggestion 
and example, and on the citation of 
isolated instances of identical dislikes 
among members of the same family. 
While the data of the present study 
are rather meagre, they offer some 
suggestive evidence on the frequency 
of identical food dislikes on the part of 
children and members of their families, 
particularly on the relative frequencies 
of identical child-parent and of identi- 
cal child-sibling food aversions. 

Because of the small number of 
dislikes and refusals throughout the 
data, these two categories have been 
combined for purposes of this analysis, 
the results of which are shown in 
table 5. It appears that the mean 
number of dislikes plus refusals among 
the feeding problem cases is over twice 
as great as among the non-problem 
cases. It will be seen, however, that 
there are on the average slightly fewer 
dislikes and refusals among members 
of the families of the feeding problem 
group than in the families of the non- 
problem group. This difference, while 
not large, is interesting in that it is 
in the reverse of the direction that 
would be expected if example of others 
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were the principal cause of food dis- 
likes in the problem group. The 
problem group then, is not charac- 
terized by poorer eating habits in the 
family as measured by the number of 
aversions here revealed. 

It may also be seen from table 5 that 
the dislike of a certain food by some 
member of the family is apparently a 
rather frequent reason for its not being 
offered to the child. There is a 
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in order to tempt the children who 
have poor appetites, or perhaps they 
more frequently allow substitutions 
for disliked foods. 

In the feeding problem group 47 
per cent of the foods disliked or refused 
by some member of the family, but 
which were offered to the child, were 
also disliked or refused by him. The 
corresponding percentage for the non- 
problem group is only 27. Children 


TABLE 5 


Various relationships between child and family food aversions 





NON- 
PROBLEM 
GROUP 


PROBLEM 
GROUP 





Mean number dislikes plus refusals per child 

Mean number family dislikes plus refusals per child 
Per cent of items D or R by family not offered child 32 1 
Per cent of items D or R by family but offered child 


Which are also D or R by child 
To which child is indifferent 
Which child likes 


Per cent of items D or R by child which are: 


Also D or R by someone in family 
Not D or R by anyone in family 


Per cent of items which child D or R in common with someone 


in the family that are in common with: 


Adults but not with sibs (only children omitted) 27 21 
Sibs but not with adults (only children omitted) 73 79 
Per cent of items which child likes which are D or R by someone 


in the family 


3.3 
7.2 


8.4 
6.4 
7 


27 47 
16 15 
57 38 


41 30 
59 70 











6 5 





tendency for those items not offered to 
parallel the mother’s dislikes more 
closely than those of the father or sib- 
lings. This tendency to fail to offer 
children foods which are disliked by 
someone in the family is nearly twice 
as great among the non-feeding prob- 
lem cases as among thefeeding problem 
cases. This may indicate that mothers 
of the problem cases are more con- 
cerned about the diets of their children, 
or take greater pains to offer variety 


in the feeding problem group liked only 
38 per cent of the offered items to 
which some member of the family 
had an aversion, while those in the 
non-problem group liked 57 per cent 
of such items. It would seem from 
these comparisons that family food 
aversions probably have a rather 
strong influence, and that they are 
more likely to have an adverse influ- 
ence on the eating habits of children 
in the problem group. The two groups 
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were indifferent to about the same 
percentage (15 per cent) of the items 
disliked or refused by others in the 
family. It would be interesting to 
know how many of these so-called 
indifferences are the beginnings of real 
aversions, and to what extent the 
failure to like these items is deter- 
mined by the unfavorable attitude of 
others toward them. The group as a 
whole liked about one-half of the 
offered foods disliked by someone in 
the family, disliked or refused about 
one-third of them, and were indifferent 
to the remainder. 

A further analysis of these data was 
undertaken using the total number of 
child dislikes plus refusals as 100 
per cent instead of the number of 
family aversions as in the above 
analysis. This treatment revealed 
that in the problem group 30 per cent 
of the child’s food aversions are paral- 
lelled by identical aversions on the 
part of some member of the family, 
while the corresponding percentage 
for the non-problem group was 41. 
In the problem group, 70 per cent of 
the items disliked by the children were 
not accompanied. by similar aversions 
in the family, while only 59 per cent 
of the items were not so accompanied 
in the non-problem group. These 
figures indicate that children in the 
problem group had more dislikes and 
refusals that were unique or peculiar 
to them, and which were not attrib- 
utable to the attitudes of others in 
the family, than did those in the non- 
problem group. Considering the 
combined groups, it appears that 
about one-third of the children’s food 
aversions are identical with, and may 
conceivably be due to, those of some- 
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one in the family, and that two-thirds 
of them must be attributed to other 
factors than the example of the eating 
habits of members of the family. 

Another question of interest in this 
analysis is whether children are more 
likely to be influenced in their food 
preferences and aversions by their 
parents and other adults in the house- 
hold or by their siblings. Since about 
one-third of each group were only 
children or had only infant siblings, 
and hence could not have any identical 
child-sibling food aversions, these cases 
were omitted in this analysis. For 
the remaining cases it was found, as 
shown in table 5, that only 24 per cent 
of the items which the child dislikes 
in common with some member of the 
family are identical with the dislikes 
of adults only, and that 76 per cent of 
them are identical with the aversions 
of siblings. The proportions of identi- 
eal child-adult and identical child- 
sibling aversions are about equal in the 
two groups of subjects. These data 
indicate a rather marked tendency for 
children to be influenced in their 
attitudes toward food more strongly 
by other children than by adults in 
the family. 

This finding of more frequent identi- 
cal food dislikes among siblings than 
between child and adult members of 
the same household is in harmony with 
the finding of Jones (2) that social 
imitation is most effective among 
individuals of similar ages. It is 
probably also one of the major reasons 
for the rather uniformly high degree of 
success of nursery schools in dealing 
with feeding problems, since they 
represent a situation in which oppor- 
tunity for favorable example in eating 
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habits is afforded from other children 
of similar age. 


SUMMARY 


While the following conclusions hold 
only within the admitted limitations 
of this study, they may be summarized 
here as suggestive trends evidenced 
by the above analyses. 

1. The feeding practices in the group 
of feeding problem cases differed 
strikingly from those in the non- 
feeding problem cases, the former 
receiving greater variety of foods and 
being offered many of the carbohydrate 
foods in larger percentages of cases 
than the latter. Parallel with this is 
the more restricted use of eggs and of 
fruits in the feeding problem group, 
the latter usually being considered 
more laxative and more stimulating 
to the appetite. 

2. The problem group showed a 
much lower percentage of liked foods, 
and a much higher percentage of foods 
to which they were indifferent and 
which they disliked or refused than 
did the non-problem group. These 
differences in attitude in the two 
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groups appeared not only for the 
total list and for the major food cate- 
gories, but on an overwhelming major- 
ity of individual food items as well. 

3. No. significant generalization 
seems possible regarding the kinds of 
food preferred by the two groups. 

4. Correlations with age indicate a 
growing indifference to food in general 
and a tendency away from strong 
likes and strong aversions with in- 
crease in age, this trend being much 
more evident in the problem group 
than in the non-problem group. 

5. Food aversions on the part of 
members of the family are associated 
with about 35 per cent of children’s 
food aversions. The problem group 
showed greater similarity to the atti- 
tudes of others than the non-problem 
group although they had no more 
unfavorable example set them. In 
addition they had a larger number of 
aversions that were unique or peculiar 
to them. 

6. There was a much higher per- 
centage of identical food aversions 
among siblings than between children 
and parents in both groups. 
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A Research in Adolescence 
The Social World of the Adolescent’ 


Heptey 8. Dimock 
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E REPORT in this article 

an attempt to understand the 

social life and development 
of the boy as he passes from pre- 
puberty to post-pubescence by study- 
ing the activities in which he engages 
at successive age levels from twelve 
to sixteen. An objective picture of 
the adolescent’s social world was 
secured by enumerating the things 
he actually does and analyzing the 
amount of time devoted to them. 
This procedure is definitely limited in 
its possibilities, of course. It needs 
to be supplemented by the kind of 
information which will illuminate the 
inner world of the adolescent; his 
attitudes, motives and desires, his 
ambitions and frustrations, his con- 
flicts, doubts, and worries. 

It is possible, however, to learn 
something about the characteristic 
development of the boy during ado- 
lescence by observing and recording 
in systematic fashion what he does 
and the amount of time he devotes to 
the various types of activity which 


1 This is the second article in a series, the 
first of which appeared in the September 
issue of Child Development. The major 
characteristics of this study of two hundred 


adolescent boys are outlined in the preced- 
ing article. 


enter into his course of living. What 
a person actually does is certainly an 
essential part of his life as well as the 
motives of his conduct or the way he 
thinks or feels about what he does. 
We take it for granted that the six- 
teen-year-old-boy, in comparison with 
the twelve-year-old, sleeps less, studies 
more, and is more likely to do some 
remunerative work in his out-of-school 
hours. If we knew in a fairly accurate 
fashion all of the things which the 
boy does at sixteen and the amount 
of time they occupy and then com- 
pared these facts with those for the 
pre-pubescent boy, we would have an 
objective and _ enlightening—even 
though crude—index of what takes 
place in the maturing of the adoles- 
cent. We at least would know more 
definitely what phases of the wider 
community environment impinge 
most directly and most frequently 
upon the growing boy. Changes in 
the individual should also be regis- 
tered or reflected in the changes in 
his overt behavior. 

Through a procedure to be de- 
scribed more fully later we were able 
to secure a time-activity analysis for 
the boys in the study. A complete 
account of everything done from 
morning until night, with the amount 
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of time devoted to each activity for 
a period of a week, was secured an- 
nually from each of the two-hundred 
boys. The resulting data, after being 
classified, compiled, and analyzed, 
furnish a sketchy outline of the social 
life and world of the adolescent boy 
at successive ages, as reflected in his 
overt activities. 

More specifically, the questions 
which material in this chapter help 
to answer on a factual basis include 
the following: (1) How does the 
adolescent boy spend his time in the 
current community? What consti- 
tutes a typical week for boys at the 
various ages from twelve to sixteen? 
How is their time divided among 
recreational, school, work, and club 
activities? (2) What does the dis- 
tribution of time devoted to the vari- 
ous activities reveal about the boy’s 
social world and development? (3) 
What are the most important changes 
in activities and experiences from pre- 
pubescence to post-pubescence as in- 
dicated by changes in the disposition 
of time? Does the older adolescent 
boy spend less, or more time in phys- 
ical play, club activities, reading, 
study, amusements, etc.? (4) At 
what age do the most marked changes 
in social activities as registered in the 
amount of time devoted to them seem 
to take place? (5) Is there an over- 
crowding of the time of the adolescent 
boy and an overlapping of the agencies 
which seek his leisure-time loyalty? 


TECHNIQUE OF THE TIME-ACTIVITY 
ANALYSIS 


The technique employed for secur- 
ing the desired information was a com- 


bination questionnaire—interview. 
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Some studies had used a question- 
naire schedule on which the subjects 
recorded their activities daily for a 
period of a week. We doubted the 
desirability of using this device, as a 
more adequate control of the reporting 
process seemed essential for our pur- 
pose. It would have been desirable 
to have the boys report daily to the 
field workers and fill out a schedule 
for the preceding twenty-four hours, 
but this was impracticable. 

The procedure finally adopted and 
utilized throughout the study was as 
follows. The field workers secured 
from each boy in the study through 
an interview, on a carefully prepared 
schedule, a complete record of: (1) 
all of the things done by the boy 
each day for a week from rising until 
retiring; (2) the amount of time spent 
in each activity; (3) the persons with 
whom he engaged in each of these 
activities; and (4) a list of the boys 
he knew best ranked in the order of 
his preference for them. This com- 
panionship material provides the basic 
data for articles to appear later. 

A great deal of thought and prepa- 
ration was required on the part of the 
field workers to motivate the inter- 
view so that the boys would respond 
with the fullest confidence, codpera- 
tion, and frankness. In the course of 
the three years, in which approxi- 
mately six hundred interviews took 
place, very little evidence of irrespon- 
sible or uncodperative attitudes was 
discernible. 

The difficulty of the boy being able 
to recall his activities for an entire 
week with accuracy and complete- 
ness was fully recognized. Two sys- 
tems of securing the report from the 
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boys were tried out in order to deter- 
mine the better procedure. In the first 
one, the boy was requested to start a 
week back and report his activities 
daily for the intervening period. In 
the second plan, the boy started with 
the activities of the preceding day, or 
the same day if the interview took 
place at night, and worked backward 
day by day. The second procedure 
was distinctly superior in the judg- 
ment of the interviewers and their 
opinion was supported by a compara- 
tive study of the filled-in schedules. 
When the first procedure was used 
the boys had considerable difficulty 
in recalling with accuracy and detail 
the activities of the earlier days in the 
week period. Consequently the rec- 
ords for these days tended to be more 
fragmentary. When the procedure 
was reversed, the more recent ex- 


periences of the boys were readily 
recalled and these tended to stimu- 
late the recall of activities of the 
preceding day. 

A few additional comments about 
the interview technique may help to 
answer some of the questions which 


readers are likely to raise. The inter- 
viewer recorded the information him- 
self, partly for purposes of legibility, 
uniformity, and economy of time, but 
more particularly to be able to control 
inconspicuously the completeness and 
consistency of the report. The inter- 
viewer also attempted to get a check 
on the typicalness of the week re- 
ported. For example, if the boy 
reported attending two movies in the 
week a question as to whether this 
was the usual thing or not would 
secure an answer that would help to 
correct any marked discrepancies from 
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the customary activity. Immedi- 
ately after the interview, which usu- 
ally occupied more than an hour, 
the interviewer recorded on a part of 
the schedule provided for this particu- 
lar purpose his judgment about: (1) 
the accuracy of the information re- 
ceived; (2) the typicalness of the 
week reported, and any important 
deviations from the boy’s usual pro- 
gram; (3) the boy’s reactions to, and 
behavior during the interview; and 
(4) “leads” for further study. This 
additional information was not only 
valuable as part of the time-activity 
study but contributed some valuable 
material toward the more complete 
case study of each boy. 

These comments on the interview- 
ing and recording procedure are the 
more important because the reliability 
of this technique was not determined 
as it would be for a standardized test. 
There did not seem to be any simple 
way to establish the reliability of 
such an instrument. The depend- 
ability of the data rests largely, there- 
fore, upon the precautions taken to 
secure accurate information and upon 
the evidence of consistency within 
the material of each interview. An 
additional check-up on reliability is 
the extent to which the total results 
correspond to observation at points 
where it is most likely to be trust- 
worthy. For illustration, it is a mat- 
ter of common knowledge that boys 
sleep less as they get older. The 
results of the time-activity schedule 
agree so thoroughly with the common- 
sense expectations that they give 
indirect evidence of the reliability of 
the procedure. This kind of evidence 
is precarious of course. Some of the 
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results run counter to common expec- 
tations but we infer that these find- 
ings are essentially reliable even when 
they contradict common belief. If 
the time-activity schedule is not inter- 
preted as a test but as an interview 
technique as described, yielding rough 
data, we feel justified in believing that 
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to sixteen years are shown. Table 2 
presents the same facts but on the 
basis of per cent of time rather than 
amount of time. A few of the activity 
categories may need to be defined 
before the meaning of the results can 
be most readily grasped. The cate- 
gory reading is used for voluntary 


TABLE 1 


Average hours per week spent in various activities by boys twelve to sixteen years old 
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the results in general show trends 
which may be relied upon. 


THE ACTIVITY WORLD OF BOYS TWELVE 
TO SIXTEEN 


Table 1 tells a comprehensive and 
illuminating story. The average 
hours per week spent in various activi- 
ties by boys at each age from twelve 


reading only, as reading done in 
relation to school work is classified 
under study. Entertainment includes 
the things of an amusement nature, 
apart from reading, which are done 
in the home, such as card playing and 
listening to the radio. Riding with 
parents in an automobile is arbitrarily 
included in this category. Under 
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routine we have included such items 
as dressing and washing. Partici- 
pating in physical play is separated 
from being a spectator of sports and 
games in order that these two quite 
different sorts of activities could 
be studied independently. Under 
amusements were grouped all of the 
extra-home amusements except the 
physical activities which were partic- 
ipated in or watched. Club activi- 
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music, just chatting, working on a 
hobby interest, etc. Similarly, in 
the community it takes in a variety 
of things, such as chatting, visiting, 
attending Sunday school or church, 
etc. 

The facts represented in tables 1 
and 2 and the figures which follow 
throw valuable light on what boys do 
in a typical week at various ages and 
on the major shifts which take place 


TABLE 2 
Percentage of time per week spent in various activities by boys twelve to sixteen years old 
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ties were excluded from this category 
chiefly because we wanted to observe 
them as a distinct kind of leisure-time 
activity. The travel category covers 
all of the time taken in going to and 
coming from school, work, amuse- 


ments, etc. The miscellaneous cate- 
gory, both in the home and the com- 
munity lists, really covers everything 
that did not belong in any of the other 
categories. In the home it includes 
such things as: practicing or playing 


in this activity world from the years 
twelve to sixteen. We shall look 
first at the typical activity world of 
the boy at different age levels as 
revealed by these results. 


Typical Week of the Twelve- Year-Old 


Fifty-nine per cent of the twelve- 
year-old boy’s week is taken up with 
sleep and classes, leaving considerably 
less than half of the boy’s week for 
leisure-time activity. The very small 
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amount of time spent in study and in 
club activities may be surprising to 
some. When the time devoted to 
entertainment in the home, to amuse- 
ments outside of the home, and to 
physical play as participant and spec- 
tator are added together we find that 
over twenty-three hours per week are 
utilized for purely recreational: pur- 
poses. This just balances nicely the 
amount of time spent in school. If 
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nique of the time-activity schedule 
better than any explanation could do. 
The day’s schedule which appears 
below is a typical one. It is repro- 
duced just as it appears on the record 
without any editorial polishing except 
the obscuring of names. 

In studying and interpreting these 
findings concerning the activities of 
the boys, a most significant fact should 
not be overlooked or minimized. In 


Sample of a Day’s Activity Schedule for Twelve-Year-Old Boy 


Day 
Wednesday 
7:30- 8:00 
Time 
Played football 
Classes at School 


8:00- 8:30 
8:30-10:15 
10:15-10:30 
10:30-12:15 
12:15-12:30 
12:30- 1:00 
1:00- 1:30 
1:30- 3:30 
3:30- 4:30 
4:30- 5:00 


Classes at School 
Walked Home 


Played football 
Classes at School 


etc. 


5:00— 6:30 Supper 


6:30- 7:00 
7:00- 8:45 
8:45- 9:00 
9:00 


Went to Library 
Read—Pirate 
Went to bed. 


we add the six hours per week used 
in reading “just for fun,” over 30 
per cent of the boy’s waking hours 
are spent in these four types of recre- 
ational activity. 

A day’s program of activities taken 
directly from an interview schedule 
has the value of being concrete, 
though it may not be very illumi- 
nating. We reproduce it, however, 
chiefly because it illustrates the tech- 


What did you do? 


Recess—Played Pom Pom Pullaway 
Had Dinner—Read—Beasts of Tarzan 
Played—Chasing a kid who called names 


Ransacked two of dad’s old desks, getting clips, 


Read—On the Trail of Washington 


With whom? 


Breakfast—Read Ted Scott—Flying Against Nobody 


Named 8 boys 

38 boys and girls 

Same boys as for football 
Same 38 boys and girls 
Charlie S. 

Mother 

Same 8 boys as above 
Same 38 boys and girls 

I. S. and B. M. 

Alone 


Mother, dad, two brothers, 
16 and 19, two sisters, 20 
and 7 

Alone 

H. R. and D. W. 

Alone 


the main we have used averages in the 
figures because we are seeking major 
tendencies and generalizations. But 
there are two very important limita- 


tions in using averages. First, the 
average is an abstraction; there are 
no actual individuals who correspond 
to it. Secondly, the use of averages 
tends to mask individual differences. 
The exceptions to average trends are 
also important, both in themselves 
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and as a source of investigation and 
discovery. 

With this statement about the sig- 
nificance of the variations from the 
abstract average we shall proceed by 
describing a typical week of a syn- 
thetic twelve-year-old boy in concrete 
fashion. We recognize, of course, 
that no individual boy will actually 
fit the ‘‘synthetic” picture, from the 
standpoint of either the particular, or 
the diversity of, activities included in 
the synthesis. 

On school days our “synthetic” 
twelve-year-old gets up about seven 
or seven-thirty in the morning. He 
may read, practice his music, or play 
outside for a while before breakfast. 
He walks to school, unless he is one 
of the few who attend high school, 
when it may be necessary for him to 
ride. He usually walks with one or 
more of his boy friends who live 
near him. At recess he probably 
plays whatever athletic game is sea- 
sonal or some more informal type of 
game. He walks home at noon, 
hastily eats, and either reads for a 
little while, or hurries back to school, 
generally to get in a half hour of active 
physical play before classes begin 
again. 

After school the activities of our 
“synthetic” boy are so diverse that 
they are hard to put together. About 
half of the boys play until the evening 
meal. About twenty-five per cent of 
them do some kind of remunerative 
work, delivering newspapers being the 
most common. Many of the boys 
spend this time in taking or practicing 
music lessons, reading, working on 
some hobby, or “just fooling around.” 


After the evening meal with the family | 
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there is likely to be another period of 
play out-of-doors, either of the sea- 
sonal variety of sport, or of such in- 
formal games as chase, tag, and hide. 
The rest of the evening is usually 
spent at home, reading books, news- 
papers or magazines, or in some form 
of entertainment, as listening to the 
radio. Little time is spent on school 
work at home. Forty per cent of the 
boys report no time at all spent on 
home study, but a few average nearly 
an hour a day. This is less a matter 
of age, of course, than of the require- 
ments set by the boy’s particular 
grade in school. A small per cent of 
the boys attend movies occasionally 
through the week, but for the majority 
Saturday or Sunday are the movie 
days. Two-thirds of the boys belong 
to some type of club for boys, Scouts, 
Church, or Y.M.C.A. For them, 
there is one evening meeting a week, 
more often on Friday than any other 
night. We may interject here that 
two years later, only 25 per cent of 
these same boys report any club 
activities whatever in their week’s 
schedule. Bed comes anywhere from 
nine to ten o’clock. 

The week-end program, on Satur- 
days and Sundays, varies greatly 
with the boys. Saturday morning 
typically seems to include a later 
sleep than usual, whatever chores or 
errands are to be done, and a little 
time for play or reading. In the 
afternoon, more play with the fellows, 
perhaps a movie, visiting back and 
forth with friends, some work on 
achievement tests for Scouts, or per- 
haps a hike or other activity with the 
troop or club. Saturday evening may 
bring a car ride with the family, or a 
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movie, or more play with the crowd, 
or possibly the time is spent at home 
with the radio or in reading. Comes 
another late sleep on Sunday, then 
Sunday School for more than half of 
the boys and church service for a few. 
Reading the Sunday paper, especially 
the “funnies,” is a general practice. 
Many of the boys also get in some 
play with their friends in the morning. 
In the afternoon and evening there 
may be a visit from, or to, friends or 
relatives, often a car ride, but more 
often a movie. 

Such a description of the “syn- 
thetic” twelve-year-old may do little 
more than provide a factual basis for 
impressions and knowledge which are 
commonplace to the observers of boys. 
It gives us only the skeleton of the 
social world of the twelve-year-old. 
But it does show us the framework of 
activity and experience within which 
the development of the adolescent 
personality takes place. 

Figures 1 and 2 show in graphic 
manner the time devoted to the vari- 
ous categories of experience at the 
age of twelve. Figure 1 is based on 
the average hours per week spent in 
the activities, figure 2 is based on the 
percentage of time per week spent in 
the activities. 


Typical Week of ‘‘Synthetic” 
Sizteen-Y ear-Old 


We shall now attempt to portray in 
descriptive fashion the social world 
of the “synthetic” sixteen-year-old 
boy. We can perhaps accomplish 
this task with more brevity and 
discrimination if we indicate particu- 
larly the points at which it differs 
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most from the activity world of the 
boy of twelve previously described. 
Later we shall present in graphic 
style the data indicating quantita- 
tively the shifts in activity from the 
twelve- to the sixteen-year level. 

The sixteen-year-old boy gets up a 
little earlier than the younger boy, 
chiefly because he has farther to go 
to school. Like the twelve-year-old 
boy he arrives at school early enough 
to play, watch others play, chat, or 
study for a little while before classes 
begin. At recess he is more likely 
than the younger boy to be found 
around the halls or outside talking or 
“fooling around” with some girls along 
with some other boys. After school 
he is a little more likely than the 
twelve-year-old to have some re- 
numerative job such as selling or 
delivering papers. lf not, he may 
stay around school to play football, 
basketball, or baseball, or to practice 
for track athletics, but unless he is 
“trying out for the team’”’ he is more 
likely to be found watching the team 
practice or play. Quite a large num- 
ber of boys spend some time during 
the afternoon reading at home, or in 
listening to the radio. 

We find two or three new tendencies 
in the evening program of the sixteen- 
year-old. He is more likely to do 
something outside of the home, play 
or visit with friends, go to a movie, 
or go riding in the car. He is much 
less likely to attend any organized 
club activity. Unless he is a patrol 
leader the chances are slight that he 
will still be a member of a Scout 
troop. Neither is he likely to attend 
club meetings at the church or 
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Y.M.C.A. Many boys _ generally 
spend the evening at home, listening 
to the radio, reading, perhaps playing 
pool, checkers or ping pong, and quite 
often studying. 

The activities of the sixteen-year- 
old boy on Saturday and Sunday are 
not substantially different from those 
of the pre-adolescent. On Saturday 
morning he enjoys a late sleep unless 
he has a paper route or similar respon- 
sibility, does a few chores or errands, 
and plays or reads for a short time. 
His afternoon program varies in de- 
tail with the season, but its general 
motif is athletic participation for a 
few, the spectator réle for many more, 
and the spectator réle via the radio 
for a large number, especially in the 
football season. Attending movies, 
usually with one or more boy friends, 
is also a common Saturday afternoon 
event. One new feature is occa- 
sionally included in the week-end 
program. That is the mixed “party,” 
which occurs most frequently on 
Friday or Saturday night. The mixed 
party, on anything like a regular 
basis, is still an affair for the minority, 
however. For the majority, Saturday 
night means a show; or just hanging 
around with the crowd; or reading, 
playing cards or other games, or 
listening to the radio, at home. 

The sixteen-year-old is less likely to 
attend Sunday school than the 
younger boy, but somewhat more 
likely to attend the adult church 
service. The rest of the day is used 
for reading, car riding, a “date” for 
a few boys, movies for many, listening 
to radio programs, a little study, and 
visiting or being visited by friends or 
relatives. 
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SHIFTS IN THE SOCIAL WORLD FROM 
TWELVE TO SIXTEEN 


What are the most important 


changes which take place in the social 
world of the boy between twelve and 
sixteen years of age as registered in 
the amount of time devoted to the 
various kinds of activities? The an- 
swer to this question is supplied in 


TABLE 3 
Change in amount and per cent of time devoted 
to activities by boys between twelve and 
sixteen years of age 





ACTIVITY 


PER CENT 
OF CHANGE 

AMOUNT OF 
CHANGE 





a 
8 
© 


Rs 
zg 


Club activities....... 
Miscellaneous—home.. 


1 | 
Gs 


Participation in physi- 
cal play 
Miscellaneous—com- 


+2.9 
—2.0 
+1.1 
—1.2 
—0.8 
+2.2 
+0.2 
15.5)—0.2 
—7|15.5)—4.9 

















Table 3, which shows the changes 
in both the actual amounts and the 
per cent of time spent in the various 
activities from the twelfth to the six- 
teenth year. We need to be cautious, 
however, in making judgments about 
the relative amounts of change in 
the different activities, since we are 
not dealing with comparable units. 
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Obviously it would be meaningless 
to say that there was four times as 
much change in the amount of time 
spent in sleep as in reading, though 
that is literally true. The units of 
time involved in these two activities 
are so disparate that such compari- 
sons are invalid. The use of per- 
centages shown in the first column of 
the table is probably more valid. 
The most valid unit of comparison 
would probably be the standard devi- 
ation of each activity. Hartshorne 
and May give illustrations of its 
effective use... The chief advantage 
in utilizing the figure showing the 
change in actual amount of time is 
that it is more readily translated into 
concrete everyday terms. The state- 
ment that the boy at sixteen spends 
three and a half hours a week more in 
study than the boy of twelve can be 
quickly visualized in its practical 
setting. To state that there is an 
increase of 269 per cent in the amount 
of time spent in study from the years 
twelve to sixteen makes comparison 
with other activity changes possible, 
though its practical meaning is less 
obvious. In our further analysis and 
interpretation of these findings we 
shall consider both the actual amount 
and the per cent of change in the time 
given to the activities. 

Table 3 shows, in addition to the 
actual amount and the per cent of 
change in the sixteen types of activi- 
ties, the rank order of the activities 
on each of these two bases. The 
difference which results from these 
two methods of computation are 
clearly discernible. Of the first five 
items computed on the basis of per 
cent of change only one is included 
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in the first five when the actual 
amount of change is figured. 

Some of the more salient findings 
represented in table 3 merit further 
comment and interpretation. We 
shall consider first those activities to 
which boys devote a larger amount 
of time as they become older. Figure 
3 displays in graphic form the changes 
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Fig. 3. AVERAGE Hours PER WEEK SPENT 
in Stupy, Work, TRAVEL AND AS SPEcTA- 
TOR OF PuysicaL Puiay, BY Borys TWELVE 
To SrxTEEN YEARS oF AGE 


year by year for the five years for 
some of these activities. 

The increased time spent in study, 
travel, classes, and work is not in the 
least surprising. The sixteen-year- 
old boy spends almost four times as 
many hours per week in study as the’ 
twelve-year-old. This difference, due 





296 


to the change from elementary to 
high school, represents both more 
boys who report study and a larger 
amount of time spent in study. A 
small number of boys report ten to 
twelve hours of study a week. Quite 
a substantial number report eight 
hours. The average, it will be ob- 
served, falls slightly below five. The 
additional time alloted for travel 
reflects in part attendance at a high 
school but also time spent in going to 
and from work or amusements. The 
gain in time occupied by remunerative 
work is chiefly the result of the larger 
number of boys who engage in some 
form of work outside of school hours. 
All of the boys are still going to school 
in their sixteenth year. The larger 
amount of time given to miscellaneous 
activities in the community, about 
two-and-a-third hours, is the more 
significant when it is recalled that 


Sunday school and church attendance, 
which is included in this category, is 


considerably reduced by sixteen. The 
difference in the amount of time 
spent in routine at home, such as 
washing and dressing, is so trivial that 
it is insignificant. Theoretically, we 
might expect considerable additional 
time devoted to the improvement of 
the older boy’s personal appearance as 
an accompaniment of his enhanced in- 
terest in girls. But twelve minutes a 
week would hardly do justice to a 
single “date.” 

Our attention is arrested strikingly 
by the fact that as the boys become 
older they spend an increasing amount 
of time as spectators of games and 
sports. If this means that the older 
boys are actively participating in 
physical activities themselves, but are 
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also interested in watching others, 
perhaps more skillful than themselves, 
play, that is one thing. If it signifies 
that the older boy is becoming less 
a participant and more of a spectator, 
that means something quite different. 
Which of these it is we shall shortly 
consider. 

When we examine the data for the 
activities in’which boys spend a de- 
creasing amount of time as they get 
older we find the obvious confirmed 
at some points and probably receive 
some surprises at others. As we 
would expect, there was a gradual 
reduction in time for sleep and it may 
be of interest to note that the number 
of hours of sleep at each age level 
measures up to the standards set by 
the specialists in child health. A 
greater tendency toward irregularity 
of sleeping hours as the boys become 
older was clearly discernible as the 
data were being tabulated. 

The second largest shift in the time 
devoted to an activity is that spent 
participating in active physical play. 
This reduction is due to both a de- 
crease in the number of boys who 
engage in any physical play and in 
the amount of participation by other 
boys. A few of the older boys, par- 
ticularly those who ‘‘made’’ the school 
teams, spend considerably more time 
in these activities but this increase of 
time is more than offset by the re- 
duced participation of the majority. 
For twenty-five per cent of the boys 
participation in active physical play 
is so slight that it is negligible. When 
these facts are coupled with those 
which indicate increase of the specta- 
tor réle, it strongly suggests that the 
germ of “spectatoritis,” the unex- 





Drimock: Research in Adolescence 


ercised multitude watching the over- 
exercised few, is already taking hold 
during adolescence. The “rah rah” 
college student who shouts vocifer- 
ously for the team, and his equivalent, 
the chronic fan in the community, are 
evidently in the making in these 
adolescent years. These findings on 
participation in physical activities and 
in club activities might be consider- 
ably affected by local conditions. 

The diminishing time used for eat- 
ing may not be a matter of great con- 
sequence but it does intrigue us to 
inquire what it signifies. Does it 
suggest an accelerated tempo of life, 
with so many things to be done that 
there is a growing tendency to “grab 
some food and run”? Or does it 
chiefly mean that most of the noon 
meals are eaten even more hastily at 
school than they were at home a few 
years earlier? This latter possibility 
could easily account for a share of the 
two hours difference per week. 

To some readers the most surprising 
and provocative findings reported in 
this article are those depicted in 
figure 4, showing the rapid reduction 
in the amount of time utilized for the 
activities of organized clubs or groups. 
Under this caption has been included 
participation in all such groups as 
Scout Troops and clubs or classes in 
churches, Y.M.C.A.’s, or social settle- 
ments. It includes, therefore, all of 
the leisure activities which are spon- 
sored and supervised by any of the 
social or religious agencies of the 
community. Only five of the twenty- 
two sixteen-year-old boys report any 
club participation. This is a small 
number on which to base generaliza- 
tions but the tendency toward reduced 
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participation from twelve to sixteen 
is seen to be consistent from an exami- 
nation of the facts displayed in figure 
4. These findings might be modified 
in either direction, of course, by a 
study of similar data from other com- 
munities, since local conditions would 
very directly modify the extent and 











Fig. 4. AVERAGE Hours PER WEEK SPENT 
1n SLEEP, Eatine, Cius ACTIVITIES, AND 
PARTICIPATING IN PHYSICAL PLAY, BY 
Boys TWELVE To SIXTEEN YEARS OF AGE 


persistence of membership in organ- 
ized groups or clubs. In one impor- 
tant way these findings are biased 
toward a larger participation record. 
At the beginning of the three-year 
study nearly all of the boys belonged 
to groups in one or more of the com- 
munity agencies, since it was through 
these agencies that contact with the 
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boys was established. We might ex- 
pect, therefore, that their participa- 
tion in club activities would be greater 
than that of a totally unselected boy 
population. This enhances the sig- 
nificance of the facts disclosed even 
though these findings may not be 
typical of other or all communities in 
the country. 

The implications of the findings on 
the participation of boys in club 
activities will be discussed in another 
place. A few questions, however, will 
be in order here. Do these facts 
suggest that the older boy does not 
need the experience, guidance, and 
leadership that the community as- 
sumes is provided by these agencies 
which conduct programs specially 
designed for the adolescent? Or does 
it mean that these agencies are not 
providing the kinds of program and 
leadership which appeal to the older 


and more difficult-to-satisfy boys? 
Facts which throw light on this ap- 
parent inability of social and religious 
agencies to hold their participants 
through the later adolescent years 
were secured in another phase of the 
study, which was focused on adolescent 


groups. One thing does stand out 
unmistakably. For the boys in this 
study, there is no problem of multi- 
plicity of social agencies competing 
for their time and loyalty. A few of 
the boys belong to two organized 
groups. But this duplication is neg- 
ligible even in the earlier years and 
is practically non-existent by sixteen. 


ACTIVITY CHANGES IN RELATION 
TO AGE 


A provocative question now arises. 
At what age do the most marked 
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activity changes take place as reflected 
in the shifts in the allocation of time? 
Does any particular age stand out as 
a time when the greatest change is 
taking place? Our facts are too 
crude to yield anything like satis- 
factory answers to these questions but 
we may at least indicate the problems 
and the techniques which might be 
applied in dealing with them. 

Different approaches to the answer 
to the question as to what age, if any, 
reflects the most marked changes are 
possible. We might ascertain the age 
at which the largest number of activities 
show the greatest increase or decrease 
in the time devoted to them. Or we 
might compute the amount of change 
in time devoted to all activities for 
each age period, regardless of whether 
it is increase or decrease, and assume 
that the age with the largest ‘‘change 
score” is the most crucial. Both of 
these analyses have been made. 

If we select the eight activities in 
which change has been most substan- 
tially and consistently registered we 
do not discern any decisive single 
year period, but the earlier years 
from twelve to fourteen apparently 
register more change than any other 
two-year period. Table 4 indicates 
that for the one-year periods, five of 
the eight activities have their greatest 
change from either twelve to thirteen 
or from thirteen to fourteen. These 
differences in many cases are so slight 
that they are negligible, but the re- 
sults may at least suggest tendencies. 

For the two-year period there is a 
similar majority of changes in the 
earlier years, twelve to fourteen. The 
changes in time devoted to travel and 
club activities stand out most clearly 
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after fourteen. The years from 
twelve to fourteen seem to be more 
important for changes in: partici- 
pating in physical play, sleep, eating, 
and work. 

The second type of analysis, the 
results of which are exhibited in figure 
5, shows the total amount of change in 


TABLE 4 


Ages at which greatest amount of change in 
hours spent in eight activities takes place 





ONE 
YEAR 
PERIOD 


Two 
YEAR 
PERIOD 


ACTIVITY 





Participant in physical play.| 13-14 
12-13 
13-14 
12-13 
14-15 
14-15 
13-14 
15-16 
14-15 


12-14 
12-14 
12-14 
12-14 
13-15 
14-16 
13-15 
12-14 
14-16 











Fie. 5. Toran CHANGE IN Hours PER WEEK 
Spent in ALL Activities ror VARIOUS 
AcE PERIODS 


time allocation for all activities for the 
different year periods. The total is 
slightly, but insignificantly, larger for 
the thirteen-fourteen year period. 
The changes from fifteen to sixteen 
are substantially less marked than for 
any other year period. This differ- 
ence is largely responsible for the 
periods fourteen to sixteen and thir- 
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teen to sixteen showing the least 
change of any of the two and three- 
year periods. 

The major interpretation that these 
facts suggest is that the years twelve 
to fifteen consistently register more 
change in the development of the 
adolescent, as studied by this method, 
than does the year after the boy is 
fifteen. Any opinion as to whether 
pubescent or social factors are the 
most influential in these changes 
would be purely speculative in the 
absence of more accurate and detailed 
information. A more exact time rec- 
ord for a much larger number of 
cases, with both pubescent and social 
factors thoroughly analyzed, might 
yield fruitful evidence bearing on this 
problem. In the next article in this 
series this type of analysis of facts 
somewhat similar to those presented 
in this article will be made. 


IMPLICATIONS FOR UNDERSTANDING 
THE DEVELOPMENT OF THE 
ADOLESCENT 


What do all of the foregoing facts 
mean for our understanding of the 
personality and social development of 
the boy during the adolescent years? 
Our interpretative comments may be 
summarized around three phases of 


the adolescent’s development. (1) 
The expansion of social contacts; 
(2) the achievement of emancipation 
from parents; (3) heterosexual devel- 
opment. 


The Expansion of Social Contacts 


Observation might lead us to believe 
that a major, if not the most influen- 
tial, factor in the development of the 
adolescent is the widening of social 
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contacts. Theoretically, at least, it 
is possible to see how many changes in 
attitudes, interests, and behavior are 
conditioned by the wider and more 
complex set of social experiences which 
gradually impinge upon the boy as 
he gets older. Social psychologists 
have believed that many of the as- 
sumed characteristics of the adoles- 
cent—the new stimulus to thinking, 
the sharpening of moral discrimina- 
tion, the conflicts in attitudes and in 
ideas, etc.—are primarily the result 
of this broader and more complex set 
of social factors. The wider social 
environment brings many contrasts to 
the ideas, patterns, standards, cus- 
toms, and mores of childhood, and 
thus sets the stage for discrimination, 
choice, conflict, and instability. 

Our concern at this point is not so 
much the effect of such an expanding 
social world upon the boy as it is the 
fact and the extent of such an expansion. 
What evidence comes from the anal- 
ysis of the time-activity data to sup- 
port or controvert the common obser- 
vation that the sixteen-year-old boy’s 
world is larger and less simple than 
that of the twelve-year-old? 

The findings which have been re- 
ported here suggest four kinds of 
experience which are indicative of 
an expanding social world. These 
four are: the increase of time spent 
in travel, work, and miscellaneous 
activities in the community, and the 
change from the elementary school 
to the junior or senior high school. 
This latter shift usually means asso- 
ciation with a more heterogeneous 
student body from the standpoint of 
race, socio-economic background, 
community factors, standards and 


Drimock: Research in Adolescence 


mores, interests, attitudes, and cus- 
toms. The high school also provides 
a wider orientation to problems of a 
social, scientific, and economic char- 
acter through different teachers, new 
subjects in the curriculum, and con- 
tact with other students. 

The increase of time spent in re- 
munerative work also has implica- 
tions for the enlargement of the boy’s 
social world. We have not attempted 
to break down the elements of this 
work-a-day world in any factual way. 
We may assume the probability of 
many new elements entering his ex- 
perience. There is the contact with 
persons, standards, values, and meth- 
ods which belong to the business 
world. There is likely to be a new 
necessity or demand for responsibility 
and dependability. There may be a 
strict accountability to superiors who 
operate with a new type of authority 
and control. Relationships may be 
impersonal and secondary in contrast 
with the personal relationships of the 
school and the intimate relationships 
of the home. The boy may also 
find a contrast between the “‘ideals”’ 
he has been taught and the “realities” 
he now discovers. 

Effects similar to these which may 
accompany the high school and work 
experience may also result from the 
increased time spent in travel and in 
miscellaneous activities in the com- 
munity. These experiences are prob- 
ably symptomatic of a gradual expan- 
sion and complexification of the 
adolescent’s social world. The con- 
tact with many persons, situations, 
and conditions in the community, 
perhaps a different neighborhood from 
the one in which he lives, is likely to 
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open up not merely a larger, but a 
complex, if not contradictory, set of 
social patterns and practices. It is 
the heterogeneity in persons, customs, 
mores, attitudes, ideas, and behavior 
that comes with the wider contacts 
of travel, work, high school, etc., 
that sets the stage potentially through 
new stimuli and contrast for conflicts, 
for new attitudes and ideas, and for 
conduct that may be characteristic of 
the adolescent. 


Emancipation From Parents 


The expanding social world is a very 
definite factor in the process of the 
boy becoming emancipated from his 
parents. The central characteristics 
of an adult are independence and the 
ability of self-direction. The adoles- 
cent years are of crucial importance 
in this process of becoming psycholog- 
ically “weaned” or emancipated from 


parents so that maturity may be 
achieved. While data directly bear- 
ing on this phase of the adolescent’s 
development will be presented in a 
later article, our attention should be 
called here to a few implications of 


the time-activity findings for 
problem. 

The materials yielded by the time- 
activity schedule reveal several factors 
which may influence or reflect this proc- 
ess of emancipation from parental 
control. The widening social contacts 
are basic, of course. They signify that 
some areas of experience, at least, are 
passing more completely out of the con- 
trol of the parent. Remunerative 
work, whether undertaken because the 
boy wants more spending money, or be- 
cause he wants to be more independ- 
ent, almost inevitably means more 


this 
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independence and freedom, both in 
relation to parents and to the many 
choices and decisions which the boy 
must make. We have noted that the 
daily schedule, particularly in the 
evening hours, is more irregular for 
the older boy, suggesting greater 
freedom in his evening programs. 
The slight decrease in time spent in 
home chores may be another indica- 
tion of a changing status for the boy 
in the home. This exemption may be 
granted because of the increased time 
he needs for study and for work. 
The amount of time which the sixteen- 
year-old spends in the home is prob- 
ably not so much smaller than that 
which the twelve-year-old spends as 
we might expect. At twelve the boy 
spends one hundred four hours per 
week in the home. By sixteen this 
time has been reduced by four-and-a- 
half hours. Two factors seem to keep 
the figure as low as four-and-a-half 
hours. The boy studies on the aver- 
age three-and-a-half hours more per 
week at sixteen than at twelve. 
Further, the radio, which is a major 
means of entertainment at all ages, 
does not take the boy out of the home. 
Attendance at the movies is not very 
much more frequent for the older 
boy, although he probably has more 
freedom in the choice of where, and 
with whom, he goes. 


The Achievement of Heterosexuality 


Some students of adolescent life 
believe that the achievement of 
heterosexuality is equalled in impor- 
tance as an adolescent characteristic 
only by the process of becoming eman- 
cipated from parents. Heterosexu- 
ality means an adult level of sexuality 
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in which the primary sex interest is in 
the opposite sex. Heterosexual ex- 
perience is present on the childhood 
level, but the final stage in the com- 
pletion of boy-girl differentiation 
should be achieved by late adoles- 
cence. The word “achieved” is aptly 
chosen because heterosexual devel- 
opment is not a biological gift, though 
it should normally receive some im- 
petus from the biological changes of 
puberty. Nor can it take place in a 
vacuum. It develops only through 
relationships with the opposite sex. 

The findings from the time-activity 
schedule do not permit any time- 
accounting for this heterosexual 
experience. Pertinent data are frag- 
mentary, yet indicative. The sched- 


ules show that the recess periods at 
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school are used much less for active 
play by the older boys and more for 
walking around the halls and chatting 
with other boys and girls. This may 
appear to be a very mild form of 
heterosexual behavior. It marks, 
however, the beginning or exploratory 
stage, which leads to activities which 
are more selective and intense. The 
number of definite evening ‘‘dates”’ 
reported in the interviews are few, 
even for the older boys, but are double 
in frequency those reported by the 
younger boys. We realize that these 
are very meager facts concerning such 
an important phase of adolescent 
development. They may be inter- 
preted merely as ‘‘straws which 
indicate the way the wind is blowing.” 
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Growth in Social Behavior and Mental 
Activity after Six Months in 
Nursery School 


Hewtena Mauiay 


OCIAL behavior is one of the 
S most important aspects of the 

development of the preschool 
child. Mental activity is another. 
Failure to adjust socially and mentally 
to the environment seems to be 
highly correlated with emotional in- 
stability and general personality diffi- 
culties. At the present time, there 
is as much reason to believe that 
engaging in successful social behavior 
and constructive mental activity will 
automatically clear up emotional diffi- 
culties as that emotional analysis and 
re-education for emotional stability 
will result in subsequent social adjust- 
ment and adjustment in the sphere of 
mental activity. For this reason, 
greater emphasis than heretofore has 
lately been put on techniques for 
social adjustment and methods for 
stimulating constructive use of mate- 
rials and equipment. 

Furthermore, there is a growing 
interest in the interdependence of 
mental activity and social behavior in 
the positive influence exerted by each 
on the other and research directed 
along these lines should prove exceed- 
ingly valuable. The present paper is 
but a preliminary step and endeavors 
to give only raw results showing 
growth in social behavior and mental 


activity after six months in nursery 
school without, at this time, drawing 
conclusions as to their possible inter- 
dependence. 

The following data gathered at the 
Vassar College Nursery School under 
the direction of Dr. Martha May Rey- 
nolds during the year 1933-1934 show 
the growth in social behavior and 
mental activity over a six months 
period in nursery school. 

A two hours’ observation of each of 
the 21 children (24 five minute records) 
was taken—one hour in the Fall 
during the first three weeks of nursery 
school and the other in the Spring, six 
months later. The chronological ages 
of the children (7 two-year olds, 7 
three-year olds, 7 four-year olds) 
ranged from two years, 0 months to 
four years, nine months as of October 
15, 1933, the midpoint of the first 
period of observation. 

The observation record allowed. for a 
notation of the activity engaged in, the 
vocalization, and any social contacts 
made by the subject or to the subject 
during the 5 minute observation of 
him. Records were timed to 10 
seconds. 

With the data on sogjal contacts, a 
distinction was made between the 
amount of time in social contact (any 
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method used: simple regard, vocaliza- 
tion, direct physical contact, physical 
contact through materials, parallel 
activity, or codéperative activity) and 
the amount of time in group contact. 
A group contact was defined as two or 
more children functionally and spa- 
tially together, with some common 
underlying aim or interest though not 
necessarily of the overt type. This 
interrelationship had potentialities for 
codperation within the group both 
along the road toward and in the 
attaining of the goal. There was a 
positive feeling among the members 
and acceptance of each by the others. 
Such a group may have had destruc- 
tive aims as regards the rest of society, 
yet so long as similar aims and mutual 
interest and aid in attaining a goal 
were evident, these members were a 
group. Quantitative data as to the 
time spent in activity with materials 
and the time spent in active and con- 
structive use of materials were avail- 
able. Average attention spans for 
materials and for children were easily 
obtained from each record. 

It was found that in the Fall, the 
subjects spent 41390” of the 75600” 
(maximum possible in the 12 five 
minute records for each subject) in 
social contact, 7.e. 54.7 per cent of their 
free play time. By the Spring, this 
figure was raised to 66.9 per cent. Of 
greater interest, however, was the 
amount of time spent in group contact, 
accepting and accepted by others 
socially, one of the aims of nursery 
school education. This was 22040” 
(29.2 per cent) in the Fall and 34940” 
(46.2 per cent) in the Spring. 

There was an increase from Fall to 
Spring both in the time spent in social 
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contact and in the time spent in group 
contact. The proportionate success, 
however, in the maintenance of group 
contacts, 7.e. the ratio of the amount of 
time in group contact to the amount of 
time in any social contact, was greater 
in the Spring than in the Fall, 69.1 per 
cent as against 53.2 per cent. For 
example, PG, spending but 760” 
in social contact in the Fall, brought 
this figure up to 1370” in the Spring— 
an increase of 610”. While in the Fall 
only 160” were in group contact, in the 
Spring it was found that 980” were in 
group contact—an increase of 820”. 
That is, increases in the amount of 
time spent in social contact and the 
amount of time spent in growp contact 
were not proportional, the per cent of 
success in the Fall, 21.0 per cent, 
being raised by Spring to 71.5 per cent. 
In the case of GP, a 350” rise in time 
spent in social contact from Fall to 
Spring was found while a 1430” in- 
crease in time spent in group contact 
was found. Again the increase in 
group contact was proportionately 
much higher with the result that the 
per cent of success in social contacts, 
while 50.4 in the Fall, was 93.4 in the 
Spring. 

Table 1 shows that these results were 
evident at each of the age levels. 

Results of a former study (1) showed 
that contacts of the following pattern 
types—Regard, Vocalization, and Coép- 
erative Activity (i.e. one which included 
as main elements in the contact, the 
items, Regard, Vocalization, and Coép- 
erative Activity); Regard, Vocaliza- 
tion, and Parallel Activity; Regard and 
Codperative Activity; and Regard and 
Parallel Activity—were almost certain 
to result in successful group contacts 
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while patterns of the following types— 
Regard; Regard and Vocalization; Re- 
gard and Physical Contact; Regard, 
Vocalization, and Physical Contact— 
were almost certain to result in failure 
to establish group contacts. 
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an increase in those found “successful” 
(B) from Fall to Spring. Learning 
of the techniques of social adjustment 
had evidently taken place. This was 
as true with the two-year olds as with 
the three- and four-year olds. 


TABLE 1 


Growth in social behavior activity from fall to spring 





2-YEAR OLDS 


3-YEAR OLDS 


4-YEAR OLDS 





Fall 


Spring 


Fall 


Spring 


Fall Spring 





Per cent time in social contact 
Per cent time in group contact 


Per cent success in social contact 


32.7 
13.9 


42.4 





50.4 
32.7 





64.9 


61.2 
31.8 


52.0 


66.9 
39.9 





59.5 


70.3 
41.7 


83.4 
66.0 





59.3 | 79.2 





TABLE 2 


Distribution of contacts among the eight pattern types 





TOTAL GROUP 


2-YEAR OLDS 


3-YEAR OLDS 


4-YEAR OLDS 





Fall | Spring 


Fall | Spring 


Fall 


Spring 


Fall | Spring 





A. Types unsuccessful: 
431 
185 
Regard and physical contact..| 104 
Regard, vocalization and 
physical contact 
Totals 


28 
748 


B. Types successful: 

Regard and parallel activity. . 

Regard and_ codperative 
activity 

Regard, vocalization, parallel 
activity 

Regard, vocalization, codpera- 

tive activity 

Totals 


78 


13 


54 


18 
263 








354 
193 
75 


134 
20 
45 


87 
33 
47 


157 
63 
40 


156 
62 
20 


140 | lil 
102 98 
19 8 


19 4 8 
641 | 203 | 175 


10 5 
270 


14 
275 


225 51 72 58 


16 2 1 4 


66 17 17 11 


17 3 2 8 0 7 
73 92 81 95 | 109 


15 
137 























Table 2 shows the distribution of 
initiated contacts among the eight 
pattern types (mutually exclusive) 
in the Fall and in the Spring. 

In general, for all age levels, there 
was a decrease in those pattern types 
found to be “unsuccessful” (A) and 


Only 3 of the 21 subjects showed 
decreases in social adjustment from 
Fall to Spring. Analysis of the pat- 
terns of initiated contacts used by 
them showed that, in spite of the 
opportunity to learn by experience, 
in spite of the direct teaching, their 
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records showed increases in those 
pattern types found unsuccessful and 
decreases in those pattern types found 
successful. Further analysis of these 
individual cases would be necessary 
to explain this atypical result. This 
point will not be discussed here. 
Attention was now to be directed only 
to the fact that growth in successful 
social behavior was correlated directly 
with changes in types of contacts made 
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and made unnecessary a great number 
of separate contacts. 

Individual increases from Fall to 
Spring in the per cent of time in group 
contact, in the case of the other 18 
subjects, varied from 4.8 per cent to 
50.5 per cent. 

Sociability indices (the number of 
other children contacted by each 
subject—summing direct and indirect 
observations) increased markedly from 


TABLE 3 





BL, —36 PER CENT 
SOCIAL ADJUSTMENT 


PS, +47 PER CENT 
SOCIAL ADJUSTMENT 





Fall Spring Fall Spring 





A. Types unsuccessful 


Regard and physical contact 


Regard, vocalization and physical contact... 1 


Totals 


B. Types successful 
Regard and parallel activity 
Regard and codperative activity. . 


Regard, vocalization and parallel astivity.. 
cobperative 


Regard, vocalization and 


16 
2 
15 


34 


13 
0 
2 


0 
15 

















—increases in those types found suc- 
cessful, decreases in those unsuccessful. 

Table 3 gives the analysis of the 
patterns used by one subject who 
showed a 36 per cent drop in social 
adjustment from Fall to Spring and 
those used by another subject who 
showed a 47 per cent increase in social 
adjustment from Fall to Spring. It 
will be noted that the totai number of 
contacts initiated by PS was less in the 
Spring than in the Fall. This was 
due to the fact that the contacts made, 
proving successful, were prolonged 


Fall to Spring. For the two-year olds, 
the average index was raised from 
279.0 to 518.1; for the three-year olds, 
the average index was raised from 
595.0 to 768.4; for the four-year olds, 
from 880.9 to 1158.4. 

From Fall to Spring, it was found 
(1) that more time was spent in social 
contact and group contact; (2) that 
proportionately more time was spent 
in group contact; (3) that the redis- 
tribution of types of approach used 
showed incresses in those successful 
and decreases in those unsuccessful, 





Mattay: Social Behavior 


i.e. evidence that techniques for suc- 
cessful social adjustment had been 
learned; and (4) that a greater number 
of children were contacted with re- 
sultant practice in adjustment to vari- 
ous types of children. 

There arises the question of the 
relative importance of maturation and 
learning by experience in social behav- 
ior development. It is conceded that 
in all probability maturation might 
account primarily for growth in social 
behavior, z.e. in the per cent of free 
play time spent in social contact and 
the per cent of free play time spent in 
group contact, for the results found 
showed increases at the succeeding age 
levels (table 1). However, matura- 
tion alone did not seem to be wholly 
responsible for the greater propor- 
tionate success in the initiation and 
maintenance of group contacts. The 
two-year olds showed a greater in- 
crease from Fall to Spring in the 
per cent of success in the maintenance 
of group contacts than did the three’s 
and even the four’s—22.5 per cent as 
against 7.5 per cent and 19.9 per cent 
respectively. Furthermore the per 
cent of success in the Spring at the 
two-year level, when their average 
age was 2 years and 10 months, was 
greater than that of the three-year 
olds in the Fall, when their average 
age was 3 years and 7 months. It 
would seem that although maturation 
might set the limits to the extent of 
social activity, within those limits the 
proportionate success seemed to be 
dependent on the learning of the 
techniques of successful social behavior 
either by experience (indirect teaching) 
or through direct teaching. This 
learning seemed to be as possible and 
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as profitable at the two- as at the four- 
year level. 

In addition to the increase in social 
contacts by means of which techniques 
of social adjustment were learned, 
practised, and firmly established, there 
were found increases after six months 
in the active use of the materials and 
equipment provided by means of which 
constructive mental activity was 
stimulated. 

Results showed that in the Fall, the 
per cent of free play time spent in 
activity with materials was 79.5 per 
cent (81.3, 72.3, and 83.8 respectively 
for the two-, three-, and four-year 
olds); in the Spring 85.6 per cent 
(90.8, 80.5, and 85.4 respectively), 7.e. 
about four-fifths of the free play time. 
However, activity with materials did 
not necessarily imply that the subject 
was deriving the full benefit of the 
equipment. For this, there should be 
active use of such equipment. 

Anne’s passive sitting on a tricycle, 
watching the other children could not 
be rated as complete inactivity with 
materials though undoubtedly it was 
not active and constructive use of the 
materials (since Anne was already 
three years old) such as would afford 
her practice in learning the controls 
and skills necessary to ride a tricycle. 
Henry’s random manipulation of 
cubes, engaging in no constructive 
activity with them, should be con- 
sidered, at his advanced age level 
(three years and ten months), as 
activity with materials but not active 
use of them through which develop- 
ment in the ideational field might be 
stimulated. 

It was found that in the Fall, 66.6 
per cent of the time was spent in active 
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use of materials (65.7, 58.4, and 75.6 
for the three age levels respectively) 
and in the Spring, 79.9 per cent (81.9, 
75.1, and 82.7). Each age group, 
independent of their unequal starts in 
the Fall were stimulated to reach 
similar maximum levels, about 80 
per cent. At each age level, the 
equipment on hand is peculiarly fitted 
for that age level so that the two-year 
olds reached the same maximum as 
did the four-year olds with respect to 
their own equipment. A rise in per 
cent from the two- to the four-year 
level was not found as might have 
occurred if only one set of materials 
were used for all age levels. The 
two’s then, in all probability, would 
have been unable to make as wide- 
spread and profitable use of it as the 
fours. 

Individual increases from Fall to 
Spring in the active use of the equip- 
ment varied from 1.1 per cent to 42.1 
per cent. 

In the Fall, of the 79.5 per cent time 
spent in activity with materials, 66.6 
per cent was in active use of them; in 
the Spring, of the 85.6 per cent, 79.9 
per cent. Though a small increase 
was found in the total amount of time 
spent in activity with materials, a 
proportionately larger per cent of this 
time was spent in active use of materials 
by means of which mental activity was 
stimulated and mental growth and 
development fostered. 

The importance of attention span 
in social behavior and mental activity 
cannot be overly emphasized. It is 
believed that the attention span for 
materials and the length of social 
contacts (i.e. attention span for chil- 
dren) are interrelated but, at this 
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point, it is difficult to say in just which 
way. The results gathered incident- 
ally in this study (not primarily one 
on attention span) showed increases in 
attention span after six months in 
nursery school. Attention spans for 
materials and attention spans for 
children (7.e. length of social contacts) 
were studied separately. In the case 
of matefials, at the two-year level, an 
average attention span of 81” found in 
the Fall was increased to 116” in the 
Spring; at the three-year level, the 
130” average found was increased to 
165”; at the four-year level, the 134” 
was increased to 140”. The attention 


spans for children, as judged by the 
average lengths of maintained con- 
tacts, increased in the six months 
interval at the two-year level from 
33” to 63”; at the three-year level, 
from 49” to 69”; at the four-year level, 


from 59” to 98”. 

To summarize: Growth in social 
behavior and mental activity was 
noticed after six months in nursery 
school (1) in the greater amount of 
time spent in social contact and in 
group contact; (2) in the fact that there 
was learning of the techniques of social 
adjustment—the using to a greater 
extent those types of approach found 
to elicit successful contacts with the 
result that a proportionately greater 
number of contacts were group con- 
tacts in the Spring than in the Fall; 
(3) in the increase in the number of 
children contacted affording oppor- 
tunity for adjustment to various 
types; (4) in the gains at all age levels 
in the per cent of time spent in general 
use and in active use of materials pro- 
vided; (5) in the proportionately 
greater per cent of time spent in con- 
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structive use of equipment with re- 
sultant skills developed in the motor 
and ideational fields; and (6) in the 
increases in attention spans for mate- 
rials and for children. 

It seemed true that the limits for 
“any social activity” and “any mental 
activity” might be set by maturation. 
Yet, within these limits, the propor- 
tional increase in “‘successful social 
activity” and “constructive mental 
activity” was as great or greater at the 
two-year level than that at the three- 
and four. Furthermore, since the 
average two-year olds in the Spring 
(age then 2 years and 10 months) 
surpassed the performance of the 
average three-year olds in the Fall 
(age then 3 years and 7 months) in 
per cent “‘successful social behavior” 
and “constructive mental activity,” 
the conclusion might be drawn that 


learning by experience carried rela- 
tively more weight than maturation in 
regard to growth in these two fields. 


CONCLUSION 


Results showed that attendance at 
the nursery school brought about 
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increases in successful social behavior 
and constructive mental activity and 
attention span. This improvement 
was due in part to maturation and in 
part to learning by experience (in- 
direct teaching), and direct teaching. 
The data seemed to show that although 
maturation might set the limits to the 
extent of social activity, the success 
of this social activity—+.e. the extent 
to which the subject found himself 
accepted into a group was dependent 
on the techniques used. Two-year 
olds did use techniques found to be 
“successful” and, whenever they did, 
were as successful in their social 
approaches as were four-year olds. 
Similarly, a maximum of constructive 
mental activity with materials and 
equipment was found at the two- as 
at the four-year level. 

Would it not seem then that learning 
by experience (indirect teaching), and 
direct teaching should be considered as 
positive factors in the growth and 
development of the preschool child in 
the fields of social behavior and mental 
activity? 
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Relaxation and Some Related Factors 
An Exploratory Study Made in Five Nursery Units’ 


Dorotuy Van ALSTYNE 


AILY programs in nursery 
ID schools have been built pri- 

marily on the assumption 
that we should satisfy the child’s 
needs to be active, to eat, and to 
sleep. They have been based on a 
broad general knowledge of the young 
child’s requirements and the experi- 
ence of nursery school teachers. Only 
recently has an attempt been made to 
observe children more closely in group 
situations and to determine experi- 
mentally what might be the optimum 
conditions for meeting the young 
child’s needs in the daily program of 
the nursery school. 

The relaxation period especially has 
been a subject of much thought and 
discussion in the three nursery schools 
in which this study was undertaken. 
The teachers and directors were par- 
ticularly interested in knowing what 
conditions seem favorable to successful 
relaxation in children of this age; 
which of the following factors or 
combinations of these factors might 
bring about the best conditions for 

1 The writer wishes to express apprecia- 
tion to Rose H. Alschuler, Director of the 
Nursery Schools where this study was made 
and to Advisors of the Behavior Research 
Fund who sponsored this study. Among 
the many persons who codperated in this 


study thanks are especially due to Emily 
Osborne and Helen Oberndorf. 


relaxation: the amount of activity in 
which the child engaged on the play- 
ground or in the playroom, the amount 
of time spent in outdoor play, or the 
more immediate effect of music and 
story periods just preceding relaxation? 

Stretching and relaxing exercises 
are given previous to each relaxation 
period during the early part of the 
school year until the children have 
acquired the habit of relaxing easily. 
These are renewed as necessary during 
the year. During the relaxation 
period the children are placed on a 
hard surface; 7.e. on rugs on the floor 
and the room is darkened. A calm 
quiet atmosphere is maintained largely 
by means of the relaxation of the 
teacher herself. Children whose 
muscles are tensed are aided to release 
the tension. The teacher flexes their 
arms or legs or occasionally exerts a 
slight pressure as a hand is moved 
slowly across the surface of the 
muscles. 

The present study grew out of a 
desire to know whether factors other 
than those included in the regular 
procedure might not also be important 

raids to relaxation. As the study 
grew, interdependence of other factors 
was indicated. What was the relation 
of the quality of the relaxation to the 
following: the amount of extraneous 
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activity in the luncheon period, the 
approximate amount of food con- 
sumed, the time which the child took 
in going to sleep, and the time spent in 
sleep? What was the relation of all 
of these factors to the amount of 
activity in which the child engaged in 
the preceding two hours of free play? 
Were age or sex additional factors? 
In understanding factors basic to 
relaxation, are differences due to 
variations within the same individual 
more important than differences be- 
tween individuals? 

The only study which deals with the 
rest period in the nursery school was 
published in 1932 by Staples (9). No 
effect of a rest period on the length of 
nap or the time of falling asleep could 
be found. 

Previous investigations have shown 
the possibility that sleep is related to 


the amount of morning activity, the 
amount of play outdoors, the time of 
falling asleep (8) and the influence 
of the adult in charge of the nap period 


(9). Others, however, have found no 
relation to the amount of outdoor or 
indoor play to the amount of noon 
food consumption (10) or to the pres- 
ence of other children in the room 
(6). The physiological drive for sleep 
has been indicated as the most im- 
portant influencing factor in one 
study (6). The amount of activity 
of young children has been found to 
show sex differentiations (1) and to 
be effected by the type of situation 
in which the child finds himself (4). 
The amount of outdoor versus indoor 
play seemed to have little relation to 
the noon food consumption in the 
only nursery school study in which 
it was investigated (10). 
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GENERAL PLAN OF THE EXPERIMENT 


To determine the relationship of the 
various factors to be studied it was 
decided to observe the children in 
five groups for a period of two months 
(March and May, 1932). Observers 
were to describe the amount of activ- 
ity, the quality of the relaxation, and 
the type of behavior at luncheon by 
using rating scales as a guide. The 
approximate amount of food con- 
sumed, the time required to go to 
sleep, and the length of the afternoon 
nap were also recorded. Music and 
story periods preceding relaxation 
were experimentally controlled by 
distributing them regularly among 
all groups in relation to type of morn- 
ing and day of the week. This 
distribution was made in order to 
secure comparable data. The indoor 
and outdoor play periods were likewise 
distributed in a prescribed order so 
far as possible. Information was 
secured from the parents in regard to 
certain factors in the home program 
for the twenty-four hours preceding 
the observations at the nursery school. 
The children were observed in each 
program on corresponding days of the 
week. The official temperature of 
each morning was also noted. 


The subjects studied 


The children enrolled in three nur- 
sery schools and two junior kinder- 
garten groups, who were present for 
at least four of the eight observation 
periods, were the subjects of this 
investigation. Sixty-five children, 31 
boys and 34 girls were finally included 
in the data. Of the 65 children, 42 
remained for the afternoon nap period. 
The majority of the 65 children were 
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three and four years of age, although 
the age range was from 23 to 5} years. 
Nearly all of these children had been 
enrolled in the schools since the 
previous September, and some had 
been members of the group for over a 
year and a half. 

Whatever tendencies may be sug- 
gested in this study, they cannot be 
due to the fact that they represent one 
situation only, or to the fact that they 
are the result of the personality of one 
or two teachers. This study repre- 
sents an experiment carried on in 
nursery schools representing different 
social and economic situations and 
having as subjects a fairly random 
sampling of nursery school population, 
at least before the Emergency Nursery 
Schools were started. Two of the five 
nursery units from which the subjects 
came were the Winnetka Public Schools 
One was the 


and three in Chicago. 
Parker Practice Nursery of Chicago 
Normal College and two were The 
Garden Apartments Nursery School 
for Negro Children. 


DESCRIPTIONS OF THE METHODS USED 
The rating scales 


At the time this study was planned 
(1932) the rating scales evolved by 
Sweeney, Hejiman and Sholley (11) 
seemed to be most helpful in suggest- 
ing a possible device for judging 
activity and relaxation by the rating 
method. Goodenough’s scale (1) also 
was found helpful in defining some of 
the gross movements more accurately. 
Revisions of former scales were made 
by the present author because of the 
difficulty of handling nine different 
scales at once. 

A combination was made of all in- 


Van ALSTYNE: Relaxation 


door play scales and of all out-door 
play scales. Only free play periods 
were observed. Since these periods 
were usually about two hours in length, 
each child was rated on his perform- 
ance during the major portion of the 
morning. 

The majority of the concrete descrip- 
tions of specific activities of which 
the rating scales were composed were 
redefined and augmented in the course 
of practice in their use. Specific 
activity was analyzed according to the 
approximate amount of movement of 
the hands, arms, legs, and body. 
The indoor and outdoor activity 
scales were made as comparable as 
possible in regard to the different 
degrees of children’s activity as judged 
by amount of movement of different 
parts of the body. This was done 
purely on the basis of the judgment of 
the two observers who revised the 
rating scales, since a more objective 
means was lacking. This approximate 
equating of the two scales was made in 
order that the results might be com- 
bined to give a rating representing 
each child’s total morning’s activity, 
or so that the outdoor and indoor activ- 
ity could be studied separately. 

In addition to the Outdoor and 
Indoor Activity Scales the Relaxation 
Period and Luncheon Behavior Scales 
were devised in a similar manner. 
These scales are not included in this 
article but may be obtained from the 
author. 

Correlations were calculated be- 
tween the observations made by two 
observers A and B who made the 
judgments throughout the entire 
period in which the data were gath- 
ered. The correlations between the 
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observations of these two judges, 
rating independently, are high, rang- 
ing from +.82 in the case of Luncheon 
Behavior Scale to +-.96 for the Relaxa- 
tion Period Scale. The correlations 
for all scales combined was +.90. 

Two inexperienced observers X and 
Y were given the rating scales and 
asked to make two complete days’ 
observation, using all four scales. 
No further directions or explanations 
were given except the method of 
timing by 15 or 30 second intervals. 
The correlations of the ratings by 
Observers X and Y with those by 
each of the two practiced observers 
were high, ranging at lowest from 
+.63 for the Luncheon Behavior 
Scale to +.90 for the Outdoor Activity 
Scale. 

These correlations with two addi- 
tional observers may also be said to 


constitute the validity of the rating 
scales, according to Thurstone (12). 


Method of observation 


The rating scale judgments were 
made by using the method of time 
sampling units. In the case of the 
Activity and of the Relaxation Period 
Scales 15 seconds of observation was 
the time unit found to be the best basis 
for judgment, but 30 seconds seemed 
necessary for the Luncheon Behavior 
Scale. A stop watch was used, and 
the two observers made their inde- 
pendent judgments simultaneously on 
the same child, going from one child 
to the next until all of the group had 
been judged and then repeating the 
process. 

Records of luncheon and nap. Rec- 
ords of the approximate amount of 
food consumed were made by the 
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nursery school teachers as part of the 
regular routine of the school for the 
sake of studying individual cases and 
also for the collection of data for stud- 
ies to be made by the Elizabeth Mc- 
Cormick Memorial Fund. Although 
estimates of the approximate amount 
eaten by the children were made by 
the teachers in regard to each serving, 
it was thought possible to secure only 
a rough measure for the purpote of 
this study since the servings in each 
of the groups were likely to vary 
somewhat with individual needs, differ- 
ent personnel, etc. 

The children’s records were divided 
into four sections: (A) Those in which 
the children ate no luncheon, (B) 
Those in which the children did not 
finish the complete meal served (in- 
cluding dessert), (C) Those in which 
the children ate all of the meal served 
to them, and (D) Those in which the 
children ate more than the meal first 
served to them. Because of the 
possibility of varying sizes of servings 
in the four groups, the trends in each 
group were studied separately as well 
as in combination. 

The afternoon nap records were 
customarily taken for the same reasons 
as the food records. The teachers 
recorded the time the child lay down 
in his bed, the time at which the child 
went to sleep (as judged by closed 
eyes, cessation of movement and 
regular breathing) and the time at 
which the child awakened. 

Indoor and outdoor play periods. 
Each of the five groups were observed 
for eight mornings, making a total of 
40 mornings of observation. On 11 
of these days the children played 
indoors all morning, on 15 days during 
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the two hour free play period they 
played half: indoors and half outdoors 
and on 14 days they played outdoors 
all of the time observed. 

Music and story periods preceding 
relaxation. Quiet story periods and 
active music periods of 15 to 20 
minutes each preceding relaxation 
were distributed in a prearranged 
order so that each group would have 
approximately the same number and 
so that due attention would be paid 
to the division between indoor, indoor- 
outdoor, and outdoor mornings. In 
all of the groups together there were 
20 story periods and 20 music periods 
preceding relaxation. Although the 
music period largely consisted of 
activity including rhythmical inter- 
pretations of music such as marching, 
skipping, galloping, etc., as well as 
singing, clapping hands to music, etc. 
quiet music was played at the end to 
make the transition before relaxation. 

Type of previous home program. 
Since the influence of the happenings 
at home might have a marked effect 
on the quality of the child’s relaxation 
or activity at school, it was thought 
interesting to see what could be dis- 
covered by considering this phase of 
the child’s program. A questionnaire 
was accordingly sent home with each 
child and returned on the morning 
previous to the observation at the 
nursery school. The questions were 
designed to discover whether the child 
had had his usual program at home, 
or whether it had been an unusually 
exciting or stimulating one. 

Days of the week. The observations 
were distributed to allow comparisons 
Letween the different days of the week. 
Each group was observed on five 
different days of the week during the 
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two four-week periods in which the 
observations were made. Thus the 
final number of groups for each of the 
five days of the week was eight. 

Outdoor temperature. The official 
temperature for ten o’clock for each 
morning on which the children played 
outdoors for part or all of the time was 
noted on each record. 


Summary of factors related to relaxation 


1. On the whole, the factors studied 
in the present investigation seemed to 
have little influence on the relaxation 
period. 

2. When all cases are taken into 
consideration there is a slightly posi- 
tive but an insignificant relation be- 
tween the quality of the relaxation and 

a. Amount of activity during the 
morning play period. 

b. Location of play activities; 7.e., 
whether outdoor, indoor, or part 
indoor and part outdoor. 

. Nature of activities just pre- 
ceding relaxation; 7.e., whether 
music or story. 

. A combination of the factors 
listed above under b and c. 
(Best combinations seemed to be 
an indoor-outdoor morning fol- 
lowed by stories and an outdoor 
morning followed by music.) 

. “Unusual” factors in the home 
program. 

. Extraneous activity at the lunch 
table. 

. Amount of food consumed. 

. Time of falling asleep. 

i. Length of nap. 

j. Day of the week. (Monday and 
Wednesday seemed poorer days 
for relaxation, Friday best.) 

. Temperature. (Warm weather 
records on outdoor mornings 
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yielded the better relaxation 
scores. ) 
1. Race. (Negroes scored better 
on relaxation than did whites.) 
3. When only extreme cases were 
studied the following tendencies were 
noted: (a) The more active children 
tended to have poorer relaxation 
periods than the least active, (b) the 
children who had “external” disturb- 
ances in home programs, especially 
late bed times or illness in the house- 
hold, relaxed more poorly than the 
others, (c) children who ate most at 
lunch tended to relax better than those 
who ate less, (d) the best relaxed 
children fell asleep on an average of 7 
to 8 minutes sooner than the least 
relaxed, (e) the best relaxed children 
slept on an average of eighteen minutes 
longer than the poorly relaxed. 
4. There was apparently no rela- 
tion between degree of relaxation and 
age or sex. 


Summary of factors related to activity 


The findings of the present section 
indicate, in general, that individual 
differences are practically as great in 
the case of activity as they are in the 
ease of relaxation, each within the 


limits of its own scale. The following 
tendencies have been noted for the 
cases as a whole. 

There is a slight positive relation 
between activity in a free play period 
and location of play activities; amount 
of food consumed; day of the week; 
age; and sex. Children seem more 
active on the days they play outdoors 
than on indoor mornings or part out- 
door part indoor mornings. The more 
active children tend to eat more. The 
less activity occurred on Monday and 
Friday, the most on Tuesday and 
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Wednesday. The younger children 
were slightly more active than the 
older, and boys were slightly more 
active than girls. 

There seemed to be little relation 
between activity in the free play 
period and temperature within the 
range studied; quality of relaxation; 
table behavior; and race. 

An examination of extreme cases 
revealed the following trends: the 
extremely active took longer to relax 
than did the extremely inactive; the 
extremely active took longer to fall 
asleep and slept longer than did the 
extremely inactive; and a larger per- 
centage of the most active children had 
disturbances in their home program. 


Summary of factors related to nap 


On the whole, the factors studied in 
the present section appeared to have 
little influence on the nap period. 
Individual differences and the factor 
of sleep habits established by this time 
of year would appear to be the more 
important. Among the tendencies 
which were noted, however, the follow- 
ing deserve mention. 

In general, those cases who took 
longer to fall asleep tended to be 
children who spent part of the morn- 
ings indoors and part outdoors; who 
played outdoors in warm weather as 
opposed to cold weather; who ate 
more than the amount served; and 
who were observed on Wednesday as 
opposed to other days of the week. 

Those cases who took the shortest 
time to fall asleep included children 
who played indoors all morning; who 
played outdoors on cold mornings; 
and who were observed on Friday as 
opposed to other days of the week. 

Those cases who slept the shortest 
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time tended to be children who spent 
part of the morning indoors, part out- 
doors; who ate more than the amount 
served; and who were observed on 
Wednesdays as opposed to other days. 

Those cases which were character- 
ized by the longest sleeping time 
tended to include children’ who had 
played indoors; who had eaten less 
than the amount served; and who 
were observed on Tuesdays and Fri- 
days as compared with other days. 

When only the extreme cases were 
studied: 

a. A positive relationship was found 
between length of time taken to 
fall asleep and high activity, poor 
relaxation, and an unusual home 
program. 

. A positive tendency was found 
for the children taking the least 
time to fall asleep to have good 
relaxation and low activity scores. 

. A positive tendency was found 
for the children sleeping the 
shortest time to be poor in relaxa- 
tion and to exhibit a low degree 
of activity. 

. A positive tendency was found 
for children who slept longest to 
have high activity, extremely 
good relaxation, and an unusual 
home program. 

The average length of the nap for 
the group as a whole was found to be 
89.74. This finding is in close agree- 
ment with that of Sherman (8). 


INTERPRETATION OF RESULTS 


Significance of findings in the study of 
relaxation 


Children in the nursery school at 
the time of year when this study was 
made had established habits of relaxa- 
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tion which were apparently little in- 
fluenced by extraneous factors. No 
real differences in the degree of relaxa- 
tion could be found under the varied 
conditions which were studied, al- 
though certain trends indicated the 
possibility of some slight effect of 
temperature on the mornings that the 
children played out of doors, the type 
of home program, and the day of the 
week. On the whole, however, the 
lack of effect or relation was more 
striking than the reverse. 

The study has indicated that indi- 
vidual differences are important factors 
to consider when judging the quality 
of a child’s relaxation. Through an 
analysis of individual differences it 
was found that a consistently high or 
low degree of activity and extremes in 
time of going to sleep and length of nap 
are related to the quality of relaxation. 
In other words, if good conditions for 
relaxation are provided and previous 
habits of relaxation have been estab- 
lished, the type of relaxation that will 
result would seem to depend more on 
the inherent qualities of the child than 
on factors in the daily program. 

What the inherent basis of these 
individual differences is can only be a 
matter of conjecture, but there is a 
possibility that it is physiological. 
The nervous, glandular or nutritional 
constitution of the individual may be 
a determining factor in the degree of 
relaxation which he is likely to attain. 

In addition to the constitutional 
make-up of the child, possible home 
disturbances constitute a factor to be 
considered. Although there was only 
a slight tendency for the children with 
unusual home programs to have a 
poor quality of relaxation, when the 
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factors in the unusual programs were 
analyzed it was indicated that the 
factors which are external, such as 
late bed-time and illness in the house- 
hold, may have a relationship with 
relaxation at school. Contrary to the 
usual supposition, the factors in the 
program which have to do with varia- 
tions in the child’s own behavior such 
as temper tantrums and sleep disturb- 
ances seem to make little difference. 

It is perhaps natural for temperature 
to show some indication of influencing 
the relaxation period. Heat is used 
by many physicians to aid in the les- 
sening of tension in their patients who 
are subject to nervous disorders and a 
mildly warm bath is sometimes advised 
for its calming effect. It is possible 
that even greater differences in the 
quality of the relaxation period would 
have been found if the differences in 
temperatures studied had been greater. 

The third factor which should be 
considered as having some significance 
in addition to individual variations 
is that of the day of the week. The 
tendency for the earlier part of the 
week to show poor relaxation periods 
and for Friday to yield a good quality 
of relaxation may be due to habits of 
relaxation gradually rebuilt during 
the week in the regular routine of the 
nursery school. 

In the application of these results 
to the nursery school situation, it is 
apparent that there are certain factors 
which may have seemed important on 
casual observation but which further 
study reveals as insignificant for 
consideration in nursery school pro- 
grams. The nursery school teacher 
who wishes to secure the best quality 
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of relaxation for her children, once 
the habit of relaxation has been 
established as far as possible by means 
of the technique described, should 
feel more free, on the basis of the 
present study, to overlook a number 
of factors (such as amount of activity 
within moderate bounds, or type of 
activity—7.e. music or story period— 
preceding the relaxation period) and 
to concentrate on the more obvious 
factors of temperature, day of the 
week, and home program. 

It is also extremely important for 
the nursery teacher to recognize the 
significance of individual differences. 
Is it, perhaps, a well-nigh physical 
impossibility for some children to 
attain the degree of relaxation of 
which others are capable? Is it 
possible that individuals who are 
hyper-active, characteristically dis- 
posed to take a long time to fall asleep, 
have a short nap period, or that those 
who have a different constitutional 
make-up may have difficulty in relax- 
ing well? It is necessary for the 
teacher to decide definitely whether 
the child’s restlessness is a conscious 
attempt to attract her attention or 
something which he cannot help 
before adopting any policy in the 
matter of inducing relaxation. The 
treatment would obviously be quite 
different in the two cases. If the 
child is seeking attention, the teacher 
would try to meet the situation with 
apparent unconcern or possibly isola- 
tion. If the restlessness seems un- 
avoidable, it might be well to provide 
additional relaxation periods, both in 
the mid-morning at school and in the 
late afternoon at home. 
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Significance of findings in the study of 
children’s activity during free play 
periods in the nursery school 

Two trends noted in this section of 
the study are the tendency for the 
children when they played out of 
doors to be more active and for the 
more active children to consume more 
food than the inactive. The outdoor 
playground has large apparatus on 
which more active play can be per- 
formed than indoors, and the greater 
amount of space allows for more 
freedom of action. Likewise, the chil- 
dren who are more active are more 
likely to burn more body fuel and have 
larger appetites, as many nutritional 
studies have shown (7). 

It was found that in the extreme 
instances, degree of activity was 


related to quality of relaxation, length 
of time taken to fall asleep and length 


of nap. When we consider the fact 
that the most active children tended 
to relax the most poorly, took longest 
to fall asleep, and tended to sleep 
longer than the extremely inactive 
children, there comes to mind the 
possibility of an underlying factor of 
nervous tension or other causes in the 
child’s glandular, chemical, or nutri- 
tional constitution which may be at 
the basis of the high degree of activity. 
Perhaps this extreme activity is really 
undesirable and a symptom of under- 
lying tension which makes it impos- 
sible for the child to relax well and to 
go to sieep quickly. Due to exhaus- 
tion, perhaps, the child sleeps a long 
time after he once falls to sleep. 
These assumptions, it should be noted, 
have only been suggested as possible 
explanations for the present findings. 
They are in need of further study. 
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The above suppositions seem to be 
somewhat substantiated when we ex- 
amine the results of the study of home 
programs. A high degree of activity 
seems to be related to disturbed home 
programs, but whether the home 
programs are the cause of this dispro- 
portionate activity or are themselves 
symptoms of tensions and instability 
in the household would have to be 
studied in each case. 

In interpreting the curves of activity 
in relation to the day of the week, one 
is reminded of similar results found in 
industry (2) ;7.e., the lowered activity or 
“warming-up” period found on Mon- 
day, the highest peaks during the week 
when the workers have “gotten their 
stride’ and the gradual slowing up 
toward the end of the week. In the 
case of nursery school children we might 
consider that the somewhat lowered 
activity on Monday would be due to 
the fatigue resulting from a probably 
different program on Sunday (includ- 
ing difference in time of meals, presence 
of extra adults, loss:of nap or late 
bed hour), or to the readjustment to 
the school situation after two days at 
home. The lowered activity on Fri- 
day, coming after the higher level of 
Tuesday and Wednesday may indi- 
cate a somewhat calming effect of a 
week in the regular routine of the 
nursery school. The fact that the 
highest degree of activity is on Wed- 
nesday proves interesting in the light 
of the more frequent judgments by 
teachers of Wednesday as a “poor” 
day. The combined results of several 
other factors in the nursery school 
day such as relaxation, food consump- 
tion, and time of going to sleep also 
showed Wednesday to be the poorest 
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day. This relation of the greatest 
activity to the “worst day” may cor- 
roborate the theory that one of the 
underlying causes of extreme activity 
is tension. Why Wednesday should 
present this symptom more than any 
other day is a matter for conjecture. 

It is not surprising that the younger 
children proved to be slightly the more 
active, as they are the ones who like 
the toys requiring more locomotion. 
Likewise, the older children are usually 
the ones who become interested for 
long periods indoors in the sedentary 
occupations of drawing, cutting, work- 
ing with clay, etc., and who have a 
longer attention span in all activities 
(13). For practically the same rea- 
sons, we would expect the boys to be 
somewhat more active than the girls, 
a tendency which was also indicated 
in this study. 


Significance of findings for the nap 
period 


The differences between groups com- 
pared on the basis of factors studied in 
relation to the nap period are insignifi- 
cant in comparison with individual 


differences. It seems apparent that 
at the time of year when this study 
was made the habits of falling asleep 
after a certain length of time and of 
sleeping for a certain period had been 
so established that other factors in 
the child’s program could have little 
effect. 

The same result has been indicated 
by other studies which have shown 
that children tend to sleep approxi- 
mately the same length of time re- 
gardless of whether curtains are be- 
tween their beds (5), whether they 
sleep in groups or alone (6), whether 
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they have had a long outdoor play 
period, or whether they have had a 
rest period previous to luncheon (19). 
Sherman (8) also states that appar- 
ently children of this age acquire a 
habit of remaining in bed a certain 
length of time before falling asleep. 
The only study which showed any one 
factor as seeming to make a difference 
in the nap period was that by Staples 
(9), who found that the personality 
of the teacher in charge had some 
effect. The present investigation 
largely rules out this factor for the 
findings as a whole since there were 
four different groups who stayed for 
nap, each of which was in the charge of 
at least two teachers. 

Careful training in the regular nurs- 
ery school routine gradually builds 
up sleep habits and teachers in general 
expect children to sleep on the average 
a certain length of time once these 
habits have been established. Individ- 
ual differences in time of falling 
asleep and length of nap are recog- 
nized here also as important aspects 
of the nap situation. 

Certain tendencies in the findings 
of this study suggest that there may 
be some slight effect on the nap period, 
perhaps more at the time of establish- 
ing sleep habits than later, of such 
factors as temperature, day of the 
week, food consumption, and outdoor 
play, and in extreme cases, of activity 
of the child in the play period, the 
quality of his relaxation, and the type 
of home program. Although these 
tendencies are very small indeed, they 
may be found larger if more records 
are studied. 

A study of the day of the week on 
which there were the worst and best 
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nap periods is interesting. On the 
poorest day, Wednesday, there was 
also the highest activity, poor relaxa- 
tion, low food consumption. Why 
this is a poor day can only be surmised. 
Perhaps it is related to the high degree 
of activity found on that day. Tues- 
day as a good nap period may be so 
because by the second day of the school 
week the children have become once 
more adjusted to the school routine. 
Friday’s good record can probably be 
explained by the gradual reestablish- 
ment of good sleep habits built up 
during the week. 

As in the case of relaxation, it is 
seen that the child who is extremely 
active in the free play period and 
who has an unusual and probably 
“over-stimulated” program at home 
tends to take longest in falling asleep. 
Likewise, the most poorly relaxed 
child takes longest in falling asleep. 
As previously indicated in the dis- 
cussion of the relaxation period, there 
is probably some underlying cause for 
this, whether of individual make-up or 
of instability in the home. Both may 
be present, but which is cause and 
which effect cannot be analyzed here. 
At least these findings point again to 
the marked differences between indi- 
viduals which all nursery school 
teachers have learned to recognize. 


studied 


When all of the types of situations 
studied in the nursery school program 
were analyzed for apparent relation- 
ships it was found that although 
children on the whole are not espe- 
cially consistent in the apparently 


Interrelation of all factors 
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same situation there does tend to be 
more consistency in a child’s reaction 
to a certain situation than there is in 
his behavior in a number of situations. 
The percentage of children who showed 
extreme instances more than once 
ranged from 35 to 70. For instance, 
if a child is extremely active on the 
playground on one day we can expect 
that he will be extremely active on 
some other day, but the fact that he is 
extremely active during his play period 
is no indication that he will be extra- 
neously active and exhibit the best 
behavior at the lunch table or that he 
will not relax quickly or that he will 
take a long time to fall asleep. 

Among the extreme cases, children 
who were best in one type of behavior 
situation were often worst in another, 
such as good relaxation and poor 
behavior at lunch, but children who 
were best in one type of behavior situa- 
tion were seldom among the worst in 
that same situation and children who 
were in the poorest group were seldom 
found in the best. The greatest con- 
sistency in any one type is found in 
the length of nap and the least con- 
sistency in the degree of activity. 

This trend toward consistency of 
extreme instances within one type of 
behavior situation and inconsistency 
among various situations points to the 
specificity of each of the types of 
behavior situations studied. In other 
words, not only is there a wide variety 
of individual differences but also a 
considerable variation in each individ- 
ual’s reaction to the type of behavior 
situation in which he finds himself. 
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